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EFFECT OF SULFADRUGS AND ANTIBIOTICS 
ON THE VERNALIZATION OF CERTAIN INDIAN 
CROP PLANTS^ 


Ih 

a. a. cajAKRAVAH i I 

tnm/jai, Ct'mrmml Degm Cullege, Mhow (M. P.) 

[Rciieifitl m aSih May 1959] 

INTRODUCTION 

That 8uUadrug» and antibuHiot have a profound effect on growth of plants is 
now an established fact. Retardation of growth in higher plants by the former 
group of ehcinicals has beert reported by several workers (Grace, 1938; Audus and 
Q,uastel, 1948 and Bharadwaj and Rao, 1954, 1955a). A promotive effect has been 
recorded by Grace (1938) by using sulfanilamide solution in lower concentration Oh 
tomato cuttings and certain seeds and also by Bharadwaj and Rao (1955b) through 
presowing soaising of wheat seeds with 10 ppm. of cibastol and sulfaguanidine. 

As regards anlibiotia, their elfcet at the concentration of 50 ppm. and higher 
have in alrnwt all the cases been of an inhibitory nature (Ventura, 1952). Nickcll 
(1949) while working with virus luniours of Rumtx wlosa L. recorded stimulation of 
•^owth of this tissue at certain low levels of Ijoth penicillin and streptomycin. In his 
further studies, NickcU (1953) recorded that germinating seeds of agave -were stimula- 
ted in their growth by certain concentrations of thiolutini An accelaration of seedl- 
ing growth of several plants treated with low concentrations of diamine, procaine 
pcnieillin, bacitracin and terramycin was also noted by him. 

*Ihls invwii|ati(ja was carried out »( Covorument Hanoidia College, Bhopal, 



Fi'C-vcm.ilr/..Uum ucaUnait oi scni« wilh crittin gvowth substmcfs hus beeii 
found to alter the nature of response in srveral plants (ilima ud and Poignant, 1951 - 
Chakravarti, 1931 ; tlhakravarti and Pillai, tP-Vn and Kojim> j ,if, IP.V/). As sulfa’ 
drugs and antibiotics modilirs growth o(‘ plants ansi thu . jn this respret hchavu in a 
way similar to the growth auhstimres it was thought desu ablrto tietermimuheir 
effect on vernalization in the |Mesrm invrsligattim. 


MATKUtAl ANH MEliloSss 


The following sill fadings and iuitihiotn;,'. olganutl fiont the local druggists 
have, been tried : 


Cihazol, clkoslne, iigafen, sulfadia/,ine, ;.«Uagoanidio*-, sulfamr/.ailunr, sulfa- 
nilamide, suliapyridinc, snifalhaiiditie, aehminyein. anii-oinvctn, chloromycqiin, 
dehydrostrcptomycin, cryihfninycin, proc.nne {Hinieiilin and ten atnydu. _ Concentra- 
tions ofsulfadrugs used have been 5,990, }ltd and lb ppm. and of antihlatics, 

100, 10 and 1 ppm. in distilled water. Senl* of Hnumi 1.., T. 10 S. 13, 

I^era emlanta Mocnch, variety Ample, Lirnim iiMUiliinmitm 1. , T. N. P. 9 and Cbr 
arietimm L., T. B7 were subjjcied to pre-and past-vemalizaiion soaking m Petri- 
dishes (partial immersion) in tlie above sobuioni and wain for B hours at 
30°G. Seeds sown immediately after ireatinnH with the diifnein rhcmicals referred 
above acted a.s controls. 

for prc-verntdi*ation trealinem. the >iri-ds aim -making were allowed to 
sprout and those doing so within a reasonable time were sorted out and tiansl'atcd 
to the refrigerator for vernaliisation. All the smls weir elnUrtl for three weeks 
which usually brings about a complete vrin.di/.attMn m MtiUftm ami /-««(»« and pa^ 
lial ones in the rest. Po.sl'Vcfti.ili/,atti»n iie.iimenis were t an ted on flrawita seeds 
chilled for three weeks ami on the rest for df» ilays. 

Records were kept of the time taken bn the opening of the first flower on a 
plant in Lens and Gicer, of the number of leaves tleveloped prior to the appearance 
of the flower buds in Brnssita and trf both in Aistmi. 


hXPKKIMKNTAt. AXi> insCPS-Uti.-^ 

Qmeral ejfeds : Ahno.si all the sidhidings inhiliiieti grrminalion of Bfmica 
seeds at the highest ©mcentratkm. In AiaMW this eifret lia-i liecn seen event at 
1,000 ppm. in certain cases, which might be due to the l eteiuion of the chemicals 
in the mucilage present on the seed coat. 

A pink colour developed on the caiiylcdons of ihmiktt smlUngs raked from 
seeds treated with streptomycin and auicomydii HW ppin., ihf latter being more 
effective than the former. Cdiloromycelin, riyihmmyrm atrd trrr.rmycin at the 
highest concentration brtrught about pat tial m complctr bkardiing of the cotyledo- 
nary leaves in ^raaica without all'ming the ehlmophyll couicni »»f the subsetiuent 
ones. In Urn, complete bleaching upto the hlh le.m was noted in ecitaiti plants as a 
result of treatment with 100 ppm. of terramycin. Qmm failed to germinate at the 
highest concentration of the three antibiotic* referred above, whose lower concentra- 
tions did not alfect the chlorophyll _ cotitcut of the cotyledouary leaves, No signs 
of bleaching could lie seen in Lintm in any of the antibiotic treatment. 

Vernalized and normal seed Ireatmenl: .Soaking of vernalized sind nomnal _ seeds . 
in the solutions of sulfadruga and aniibiotta brought about .statistically significant 
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increase m the vegetative cycle of gram in the highest concentrations of elkosine, 
cibazol, sulfamlamide and siilfaguanidinc, which varied from 3 to 10 days in verna- 
lized plants and 6 to 14 days in the non-vamalized ones over their corresponding 
controls. A delay in car emergence in wheat by 30 days with irgafen and 38 days 
with sulfamczathinc has been recorded by Bharadwaj and Rao (1954). 

In vcrnalizeil a delay in flowering was noticed in 5,000 ppm. of sulfani- 
lamide and in 100 ppm. of achromycin, while that in Linum in 100 and 10 ppm. 
of erythromycin. No ellVct, however, could he seen in the treatment of normal 
seeds. 

Treatment with .sulfadrugs and antibiotics failed to ' bring about any change 
in the leaf number of flra»i'cfl-botb vernalized and normal, 

Pre^rn'milizaiinn trmtmnt : I’revcrnallKation treatment brought about a statis- 
tically signiticant delay in flowering is several raises in Lm and Limm. Data for 
these are presented in table 1. There was no cfl'cct on the node number in Brassica 

TABLE I 

Elfect of sulfadrugs and antibiotics on tbe vernalization o^Lens and Linum 
Number of {ilants arc given within brackets. Sown on 
Oct. 22, 1957. 
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while the only incrcnsr in veRrialivr eyclr in Cker Wi« f.nmil in phnits raised from 
100 and 10 ppm. of still 5 nluv/.inr. 

A reference to table I will reveal that several of the suUWI rugs bring about 
various degrees of nullification of the vevnaii/ation rifert h\ i^m and lwam which 
is almost complete in the former treated with eibar.ol, irgafen. fatlfadiazme and 
sulfanilamide in the highest concent ration. It wouhl rather be tntrresting to record 
that vemaU'/.ed seedlittgs of /^n.v treated with these attlfadrttgs bad extremely stunted 
radicles. A shortening of tire roots alter sttlfatirttg treattnetu has hem recorded by 
several workers (Grace, 19311; Womls, lOdtl; Attdus aittl C>ua«iel, 194B and llharadwaj 
and Rao, 1954). 

Of the antibiotics, only dihydrostreptoinyein and achromycin had inhibitory 
effect on the flowering of vernalt/.ed f.«w and Limm, which tlocs not seen to be due 
to the presence of plant hannones in the eoiiiitirrcial preparaiionn of the antibiotics 
(Nickell, 1953) as out of seven of them used in the present study only two are found 
to act on Lintm in a way similar to the httrmones (Ghakravatii, 1954). 

In view of the tmsalisfartorv monre of iutr ktiowledge (Nickcll 1955) re- 
iiardiM ntccAuxnisin of action of and iintihitilii.s «ni ihr inctabolisia of 

Plants It would be rather too premature to eonclude tlmt tnhtlnloiy action of some 
of them recorded in the course of the present investigation has a direct bearing on 
the mechanism of vernaliMiion. 


.StlVtMAHY 

In the present investigation, the eifeei of 9 suliadt iigs and I antibiotics obtained 
from the local druggists has been stiuiied on the process of veinalti»»tion ol arasstca 
campestris L., Lm emlanla Mocncli, Li/mm luit&tinimum L, aiul (huf mielmum L. 

Destruction of chloropliyll in the cotyledonary leaves of /fraiiica has been 
found in treatments with Chloromycetin, erythioniyein and teiramyein ana m several 
leaves of Lens witlv tcrramycin. 

Sulfadrugs have inlnbitory action <»n the jirocrss of flowering of C»«r. Various 
degrees of nullification of the low tennieraturc eflect in la-as and Lmum have takci 
place as a result of pr e vernal ixaiiou treatment with ciba'/.ol, ugaien, sullauia ii , 
sulfanilamide, achromycin and dehydrostreptomyciti. 

In view of the unsatisfactory nature of our knowledge of tlie, action of these 

chemicals on plant metabolism it is rather diflicult to deciile the bearing of tne 
above observations on the mechanism of vernali/.alion, 

t,irERAntREtaiKt> 

Audus, L..I. nnd td.uustfl,.J, If , Aim, Ikl. //. .‘i, ta ! 2?. 

Bharudwaj, S. N. and Ran, f, M., il!i54), Our, Sci , 23 • 2%. 

— — — - — (fll55tt). Sd, ami Cull., 20 : tiOff- 

...j (laririh), t/mV. juiv, hh, (.svi,), 4 ; 'Ui?, 
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SEASONAL CYCLE IN THE SPKEMARY OF IIII,SA lUSild 


Ih 

KMISHW HWVIU'I’ 

Ihpartmfiil n / (hiivfrsilf ff AlkhtiNiJ 
I Rrtrnrtl mi Uj|!i M411R I'’.' * i 


iNtR«jin't:Tl< >N 

Gonakkratjlf. work on varioni ryjol‘i;«iri4l jnoVtlritn t»f ajirniiaiogfnesis of 
fishes has been done, but the litesMUue on the ininjihohi.jir »! jind hkaologicsd changes 
correlated with seasonal finctuation* in piscine lestes is linnierl, Soine valuable 
work in this direction has been done in laiwpr, Amn sea and Jap, m, Init in India 
this interesting problem of fish biology has irerivnl negUgiblr attrntion, 

Hilsa ilklm is one of the most impornint food liihr t of India and « available 
at Allahabad throughout the year. I'hr fvclie elnuufrs in the tr^te« ,>f lliha ilisk 
have, therefore, been studied to work .an some valuablr data rontTming the hreetiing 
habits of this fish. Histological studies reveal that the •ip.uvmng t vde corresponds 
to the peri(xlical cell pr<Hhtction ii> the testes of HiImi 


Extensive historical reviews have heet» written by James and Ghosh and 

Kar (1952) so the author does not, propo,se to deal witli it in detad except giving 
the important rdcrencc.s. The pioiteer woikeis on the seasonal cvele in the spennary 
of fishes are Turner (1919, 19:17), Geiser (1922) l-'olrv Cl'*9t»}, llann <1927 and 
1930), Kulacv (1927). Vaupd Jean Graig Itmnrt tl'Klp. Hennineton (1939), 

Mathews (I93B', Bullough (1939), Jones (I91f»), |••re•Ul. k d'*Hh Weiirl (1913) and 
James (194b). 

Recently Cooper (19 j 2) made Instologscal sindv oj the testes of crappies 
Pornoxis nigromaedatus md Pomoxh mnalam, Ghosh and' K.u C19.V.!) observed that 
there is no seasonal variation in the testes of /.oo'/b ,sml tlie sperma- 

togenesis continues throughout the year, Yamamoto (19:,;i) wwrkrd on lloimdcr 
Lw^sef/a otera with a view to clarify the seasonal cycle in the speimary of marine 
fishes. I ; 


MAimiAI, ANU MK tUtnrS 


. y,*** Indian shad Hilsa ilisha ior the present study were collected from the 

nvers Ganga srud jamuna cowring a ratiiu-i about I'oiiy miles aronttd Allahabad. 
«roa.^*^^***o®*^^'^'*** were carried tin for more than two years, thus, covering the 
t period. Collections were regularly niade twice a week. The 

oint a • , ‘•xamitiation of 4IU males. Fishes were caught 

alive and weighed afresh on the spot, the ttrtal length and wejglu t»f riuii fish being; 
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rccorcieii. While. sliU .lUve thr ?tpw.5tii»-ns wuic liissc.ctcd Ibf gonadal examinations. 
The testes of rnch tkh were weiglu-d to the nearest miligram before fixation. 
Small pieces of trstes wri r fixed in Bonin’s Hukl and in Allen’s modifica- 
tion of Bmdus llnkl. Both of these lisntives gave satisfactoiy results but the latter 
howcvcf proved to hr ilefinitcly .supeiiof. After embedding in paraffin the blocks were 
sectioned at <» to H microtis in t i-iekness and stained with Delatield’s haematoxylin 
and counlerstained with rosin which gave rather excellent results. Man’s methylblnc- 
eosiu, Mellory’s ti i 5 »lr and Uridrnhain’.s iron alnin haematoxylin were also used. 


t;t JU Itbi -M k>N t il 1 lUv tJO.NADAVEiailT AND THE FISH WEIGHT 

The wofkcts studying the seasonal variations in the spcrinary of fishes consider 
the percetUage ratio of the testes-weight to the body weight a fairly constant and 
reliable criterian for such studies (James 1946, Mathews 1938). The author has 
also studied this relalionsliip ami the results have been illustrated in graph 1. 
Table 1 8how.s the average weight of 418 male Hilsa with corresponding average 
weights of tire testes. 

A penwai of the graph 1 will show that the ratio of the gonad-weight tb the 
body-weight reaches its peak twice a year (in October and March) and thereafter 
declines rapidly in November ami April respectively. : 

TABEE I ; 

Average weiglus *d"m,ile Uiha Uhha taken in monthly collections from the 
Oauga .nvd J.umma, at Allahabad, with corresponding average 
weiglits of testes. Oitlculaled testes weight [and body 
weight ratio expressed as pctceivtage, of body weights. 
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ANA n )MV 


The trstrs are pairril h hHck situalnl dorsal to thfi gut and ventral to the air 
it I 'f Thi vU’inain iVre iVoin mch other along the whole length. A short duct, 
;«ie^tes tVoiu msterior end of each testis, joins the corresponding duct from the 
“SiV'side anti lin.dly opens to the exterior through the median urmogenital 
a^rture The testes arc h»r the nnwi part asymmetrical. 


The foIltnviJig stages ol testes have, been found at the collection 

At : ■ SU-u.ler thre.ul like testes which cannot be distinguished from 
ovaries in immature eomlititm. 

Snd & •>Vd Puojiy developetl testes pink in colour occupying one-third 

to half the, length of the body cavity. 

lift Stusa s—Eidarged and opiupic testes occupying about more than half the 
length of the Imdy cavity. They art* of almond colour. 


5th Stogt! : — 'I’esles become more enlarged than those at the 4th stage and 
occupy a length of about tbree-fourths of the body cavity. They are packed with 
milt and appear milky white in etdonr. 

6th .Vtoijr;— This condition ditFers from the 5th stage only in having ducts 
full of sperms, ot'xitig to the exteiior on slight pressure. 

Ilh Stage {Sp 0 il miduinn) t^-They are pink ribbon like tcstca_ occupying one 
third of live Irtigth of the hotly cavity. I'hey restrmhlc tin; Pastes during early stages 
of development extfpl in the condition ol their ducts which arc still lull of 
spermatozoa. 


Hl.SiOLCXlY 

The testes are dividi d iniern.dly iuti» nuuuiron.s inlerscptal spaces ot lobules by 
means of complex net-wtii k of thitj connective septa (fig. 3). These septa join the outer 
wall of the tesir.s giving it straigih against inUsmal pressure. In the interseptal 
spaces, along the margins of the inler-lohular septa, there are irregular 

chains of cyst-like stnietmvs in the lumen of the lobules, bach cyst behaves as a 
separate unit in the matm alioti process and has cells in niorc or less m the same stage 

of maturity hut vat ions stages occur in dilferent cysts. The ripe cysts break a a 

certain stage of maturity Ubcmtiiig their contents and thereby enlarging the lumen ot 
the lobules. In //iba Uuha the cysts break at the secondary spermatocyte stage. 

The following types of cells have been observed in the spermatogenesis 
of Hilsa. 


Mil g$rm 4dis 1 5 ) J 

Thev me c4itHn,iUT4ikr' celh wiili dminci rectangular dark stamed 
Their csdl walli are riuarly chditiieil and the eytoplaam takes light eosin stam* They 
are found in large luniitieri aiid exhibit linear migration 

The migrating cells either iiiiilterate into^^ the mtcr-lobula ?E ^ common 

in the interseptal tissue where a new lobule is in the making* 

occurrence when tlic testicular activity is at a high level. 
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Rating germ tells (Fig!*, t <'1^5 '5) ; 

These germinal cells are large in st/,r. each with a large nucleus. The 
c.hromiUtn in their nndei are seen forming thin Wn ih which join the single nucleolus 
to the periphery. Tlie cytoplasmic area is very tltin. They .ire iren either lying 
tiuisceiit along the intef'hilmlar walls nr emhedded tn them. I hey are frequently 
seen in testes hetween Ist-Hnl stages of niatmaty or in spent testes undergoing 
reconstruction anti passing thianigh the satne stages of mautrtty. They give rise 
to primary .spernuttogotiia. 

Primary sptrntiMagmiti (Figs. 1 anil 5) : 

The change fn«n the re«ing germ cell to the sjirrmatogonitmt does not involve 
the structure of the cell j only the siy.c aiKl allinity for staitw .tre affected. Both 
the chromatin and the grovintl suhslatu'e of the nutdetts devehqre more affinity for 
stains. The. cytoplasm shrinks and, i»n the whole, these crib arc smaller than the 

resting germ cells. 


Smndary i!S^crmab|S«w (Fig. I) : 

The secondary spermatogonia arc snsaller than pi imary spermatogonia and 
have darkly stained nuclei with distinct nndear wall, The du omatin of their 
nuclei are arranged in Irregular threads with kiiid»i here and there. There are 
no nucleoli. They are present in the testes td dih and ;«h slagfs «1 maturity, 


Primary spmnak^k (Figs, 1, ti & 8) : 

They arc much smaller in size than the srpmdary sjiei maUrgonia. The 
chromatin has a tendency to coneentraic at one side ol the nodens. ihe. cytoplasm 
is seen as a pdlicle. round the nndear memlnane an«l is smaller m proportion than 
what is found in spermatogonia. They are found in testes at 'Uh, olh and oth 
stages of maturity, 


Smndary spermatocyte (Figs. 1 & H) : 

The secondary spermatocytes differ horn the piimaiy spermatocytes 
being smaller in size. They arc liberated into the irstrcuhir Krbuks where tney 
undergo the later stages of spcrmalogenciis. 


Spermatid (Figs, 1 and 8) : 

Spermatids arc spherical structures much smaller ihan 
tocytes. The nuclear material is condensed to fotrii a hom«»genr>us dat'K sta n 
mass. The cytoplasmic area is very thin and the cell wall is incmrspicu^^'**- 

Within the lobules of ripening testes arc seen certain h‘die» which 
than the spermatids but have similar staitnng ailinity. They arc ,-!irls 

the ‘spermatid masses* of Hann (192^). They arc formed of a group ot 
with their nuclei remaining distinct arrd cell walb fusing logeiber at 
and dissolving intenrally, Big homogenous aggregations of ibrse *Hpermatid ma 
are of common occuiTcnce in Mha ilisha (Fig, 7), 
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: 

The has a spras-'Rhapr'tl haid with a tail arising from a 

notch in t). Thr hr.vi of thf S5>rn« lAkrs dwp blue stain. It differs from 
(lie upprmatid in bavin*? v.reairr allinity for st.ain and in p()8sc8.sing a tail (Fig. 1). 


kUrsiUid uUf : 

Embedded in the nartow se|>la iff the lobules are seen cells of irregular shape 
with indistinet cell membi anr. I heir rei{n»nie towiirds slain is very poor and they 
take red eosin staitn the darkness drp«»iUng on the. concentration of the cytoplasm. 
They arc not of eotnmon m'cnrrrnce hot whenever they have been observed the 
testes bearing tlrrm have shown very mlvancrd stages of maturity. They arc glan- 
dular in appearimcf . 


Smoml parktwm ; 

For the sake of convenience in tlrsci thing the te.sticular cycle, kce.ping in view 
the histologtcal and moiphologk.tl vatialions, the year has been divided into the 
following pe riials : — 


Ihumkr atk 

The testes a re_ itt sprttt condition due to the previous spa wiring season. The 
intcr-lolntlar spaces in the sj*etn testrs have been remteed to- mere crevice-like spaces 
due to the collapse of the iotrr lolnthu wall* on acxount of the loss’ of spermatozoa. 
The migrating germ crlls, resting germ cell* and spermatogonia are of common 
occurrence. The latter two type* t»{ germ cell* arc seen both embedded in as well 
as lying along the wall* of the lolntlc.* (Fig. 3j. The, curve illustrating testes weight/ 
body weight relationship also strikes at a very low percentage during this period, 
thereby showing close rrlaiiondnp between the variations in tire stages of maturity 
and the oriTeapojulitrg changes in the rrrotlwction of the different stages of sperma- 
ti^cncsis, 

febnary'^ 

In early Febf nary the condition of testes i.s similar to that of January but as 
the month passe* on the ret'onstrac.tion activities arc visible, and distinct lobules with 
and primary spermatogonia developc. The migrating germ cells 
are also seen embedded in the rnier-lohular walls. By the middle of the month the 
lobulej are seen dil.ried with their inier-lobular walls strctche,d and all the stages ot 
spermatogenesis im-lnditrg lini-ihed .sperms are visible.. Thus we find that m tins 
nroirth the teste* rapidly p.rw through 4ih, 5th and Bth stage.* ol rnatunty. Sper- 
matid fniisscs' air also seen in some of the preparations* 


The testes are in fifth and sixth stage* of inaturUy and 
packed with spermatozoa. 'I'he imcr-lobular walls arc m , ‘ ..p qC 

very thin, Along the sides iff these, separating walls are seen chains ot cy.sts oj 
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dilferent stagf.^ of npcrmatogcmi:^ Rf*fiUnj i:rrm rrlts aiv r4i'r .yul migtatirw germ- 
cells ate liol seen at alL^ Besldr;^ the eniysfnl ?i|^fiiitatiH_^rriie sLii|fs secondary sper- 
matocytes and spermatids are also seen in the himrii rtf the Irdmirs. This indicates 
that there is a regular and mmmnmei snpjdy nf p^rtm i:r}Is dmiiig hrerding season 
l^U'tially spent iesies with rinpty htlodrs peripheml m prritfe.tn gfTin' 


Apfit-^ 

The lolniks are not seen pa.eked with sperms and the iiiiei'-lol'nilar walls show 
a gradual release in tladr tensitau Hir lolinks imvardji the periphery show more 
empty spaces than those sitnamd at ihr renirr. 11ie sjenin iliiepi arc still full of 
sperms* During tliis period Imth, spent and panially sprni |rm,rn ;irc fenmd, the 
frequency of fonmn^ being ipvater than iho laller* 


May and 

The testes are in spent condition undergoing tTComdriielioin The degree of 
reconstruction is subject to the individual variation in the spawning period of the 

fish* 

July and 

mt testes show advanced stages of nyieunatognirsiri iuebaliue, fiiiislied SjXU'ms. 

The lobules arc enlarged and the inter- h,duilar ^rpta aie ?iern in a state of tension* 
1 he ^testes are mostly in fifth stage of maturity* Somr imlividuala that have 
acquired bth stages of maturity start spawning* 

September and October^ 

Majority of specimens have their trims brll of spriins* ‘Ilie intcr-bbular 
walls are in great tension and the hd amirs inc packrtl with There is 

always seen a continuous formation of cysts of grriidual cell:i of diifi^rent stages of 
spermatogenesis. The activity of testes is at the p«uik during tliis period --a 
condition corresponding to that of Marcia '-Spermatid masses h are of common 
occurrence. 


November'^ 

The tcsces are in a conditum similar ti> that fountt in i\pi'iL 


mmimum 

Ihc study of gomuhweight; body weight ratio reveals ihai die testes of 
rmym reach thear Oetidirr ami March and 

thereafter dcclme rapidjy. This ihowa that there are iWii bterding misonsin/fto 
concliBion^^^^^ spring* The lustolagical studies are in conlormity with this 


working on ihc liionanuim t»r JilUsa ilUha horn 
the river Godavari, connnented on the asymtiietry between the twn lobes of th« 
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testes whereas Pillwy (1951) rriwini that the teites are symmetrical in specimens 
from the river llt»ngly. t he author agrees with Chiicko and Ganapati in his 
observations that liiha nnwht in the local waters (Ganga and Jamuna) show 
asymmetry in the testes lohes. 

The hist.>h>gy of testes stt-nv the raistenee of a complex net-work of connective 
tissue acpt.v (iividift*; thetn ittto a iniinUer of lohuleg. I'liesc septa join the outer 
wall of the. testes to give titetn stt ength against internal pressure. A similar discrip- 
tion ha.s heeti given hy Turtter Mathews {1938) and Cooper (1952). 

Along the sides of these intet lohnhtt walla of the testes of Hilsa Uisfia are seen 
irregular cltuitts of eysta of various stages of apei tnutogenesis and a particular cyst 
possesses cells at the siunr stage of speiinat(*geneais™a condition reported from a 
number of othei teleosts e.g., sttnfish (Turner 19 19) ; Cote bairdii (Hann 1927), 
isiidsf (Jeatt Vaupel^ 1929)* Fuutiulus (Mathews 1938), Salmon (Weisel 

1943) and Grapples {Gooper 1952). T'hesc cysts break at a certain stage of maturity 
liberating their cotUcuts in the luun'n oi t!ie lobule*. In the material under study 
the cysts break at the secondary spermatocyte stage as in crappies (Gooper 1952), 

Tire migrating germ eells with rcclanguluar nuclei and poorly defined cell 
walls are comp.rratrle to the migrating germ cells described by Jones (1940). These 
cells give, rise to resting germ cells. The various stages of transformation are 
clearly visilrle. Phr t rsimg cell* on the other haiid correspond to the primary germ 
cells of minnow (Ihdlough 1932) and the resting spermatogonia of Onchorjne/m 
nsri^a (Weisel 1943) and /.4/ih's (Jean Vaupel 1929;. They are numerous 

in the testes at early stages of apcrmalogeucsis and gradually decrease as the 
maturity approaches, In fully m.ilurcd testes though they are fewer in number yet 
are seen to persi.st. 

The author agrees with Turner (1919), Maim (1927), Bullough (1939) Jones 
(1940) and Cooper (19.52) that there is ,a gradual decrease in the size of the 
spermatogerdc cells with the progressive, growth in their stages of maturity. 

The sjieniuiiogonial cells which give rise to secondary spermatogonia arc 
observed lying along the. inter-lolndar sepi.i ns well as encysted in connective tissue 
of the septa, 'They are present in the Icsics of Hilsa at all stages of maturity. The 
secondary Hpennatogoui.i h.tve grraier allioiiy for stain. The chromatin of their 
nuclei arc arranged in irregular ihrcatis with kirobs here and there on them. They 
arc seen ctieysted alorrg the Inter-lobular walls. They give rise to primary sperma- 
tocytes. 

The nuclei of primary spermatocytes exhibit synizesis with their chromatin 
collected to one side as reported hy Hann (1927)jGraig-Bcnnct (1931), Bullough (1939) 
and June.* (1949). 

The seeomlry spermatocytes tlillVr from the primary spermatocytes in being 
sniaUcr._ 1 bum (1929) and Bullough (1939) have reported that they arc of very 
short exlatener and as such are ni>t observed liequenlly. Itt Hilsa Uisha the author 
has never eneountered any such dillieidty. They have been observed frequently 
and at thi.s stage the cy.sts rupture Ubcraling the secondary spermatocytes into 
the lobules. 

Tlie spermatids arc smaller than the secondary spermatocytes with homoge- 
neous dark stained compact nuclei and inconspicuous poorly defined cell wall as 
described by Jean Vaupel (1929), Weisel (1943) and Cooper (1952). Hann (1927) 
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reported the occurmirc' <»r‘siw’rmatul in t'otnlii. A Rain in 1930 the 

same author working on ih- variations tn tha spennatoRrnrsis in ilic Ciunily cottidae 
asserts that 'spermatid masses' oeeur only in the memhris of the family cottidae. It 
is intcrMting to tiotc that hevotid t!m ryperiioiw of H.um thrte stn»rttirr8 hav been 
observed by the author in lHhnUhh>t which is not .» memhrt of the f.unily cottidae. 
The functions of 'spermatid masses' me still olca'iii e. 

Hj7.v'« i7is7ia do not have a single apawniniJ art is evident fiom the occurrence 
of partially spent te.str8 during the spawning sc.isons, t lomplrirly spent testes are 
found only at the end of the spawnitut sr isoiw, M-u rover theie is a regular and 
continuons supply of germ cell-* during the hreedtnr se.isons which is indicated by 
the presence of all the stages ofspermaiogrnrsis in the Inreding seasons. The above 
mentioned facts led the author to infer that the fish have multi-spawning instead 
of a single spawning act. 
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J t fMMAHY 

(1) The te.stes of llilm Uhlia exhibit »«tson.il variatioti. 

(2) AUahahad IHhha has two breeding se,istu»s— fu's August to November and 
{b) I'chruary to March with the jicstk spawning pej’imls tn October and 

March. 

(3) The te8te,s are divided into a number of lobules by sitniuls of connective 
tissue. Along these interdobul.ir walls are seen chains ofcy.sts of various 
stages of spcrmaiogcuests. A piitiivubn cyst has cells of the same stage of 
spermatogenesis. At the sreondary spermatocyte stage the cysts break 
liberating their contents into the lobules. 

(4) There is a gnulual decrease ill the size of the spetmatogenic cells with the 
progressive growth in their stages of maUirity. 

(5) ‘Spermatid masses’ thought to l.e clmraeteristie feaiurr of the family 
Cottidae only arc seen to occur in liikit ilhtm also. 

(6) Hilsa do not have a single spawning act, 
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ON MimRA,^roMU.\t N. N. hi*. (TREMiVTODA : 

DIGENEA) FROM THE INTESTINE OF WHi rE NECKED* 
STORK, nissovH.i n'is>:,}v.i 

|i,. 

I, !V,. \ \* 


ivriMini t:iii,i:s 

The present toninHHnratum 4ea!s wtth the ilesr>i}ui..|» ,4 a new form of 
digeneltc ircmatode enUeaed lV<*in the lutestiur of while nr rkrii stork, Bisjoura 
shut near Rat}w,«r in the m»‘mh t*f ikermhet . iiiyi. The work was 
carried out in the Department of Zfiohigv, t*,.»}lrj,<c nf .Svirm e. Rjitpur. 

Ahkfmimmm minnium !».??,.«. sp. 


In the living CiJtwUtion the parnnites tveir hr»h mlmnrrl, fhe worms arc 
eileptical with ilighl cwmtikluiii »l the level mI the ♦H'rt«li»h»in hrluiui which the 
btKiy becomes more tmmd ami iwinted m th*- pmiefim rt»4, Hir bniy measures 
2*09 •*2 85 mm. in length and « M;l mm. m toeadib *n the level of the ovary. 
The ankrior end has a rmlimentary colUti mrn>tmm(.; 1) 31 ... t)‘3$-0'4lmm! 
The entire body and the collar are devoid of apme*. 

'nicoral sucker is sttlHciminal. oval and mrasmri. ih ■,!!}- if :S;; x 0*21-0*29 
mm, jThe ventral sneher is much stiore huger ilian the Mtal surker and li^ata 
distance of 0*7 - 112 mm. from the anterhit rial. It mrasure* ti*;i‘j-t}'45 x 0*42- 
0 49 mm. The prepharyns is very small and Ir.idr into .» well devrhiped pharynx 
mm. long and k'l9“l)'22 mm. hioad. The orsophagits is 0‘15 
— U d2 mm. long and t)'07 ».U'O90 iiim. broad. It has wavy maigios. The intestinal 
uiiur^tion lies at a distance oi tl*5h U’li/ mm, {r.oit the anterior etui. The 
intestinal caeca extend upto the imteriot end ol the bmly. Tim ciicca arc not 
crenated. 


II 1 excretory pore lies at the jatsteiior end of the bmly. The excrctoiy 
bladder is peculiar in structure as it represents five samdai vhamlrers placed one 
above the other. I he chambered stun of the bhidder extends opto the level of the 
testes. The anterior most chamber gives rise to the mam aims one on cither side 
that extend upto the anterior end ol the Irotly where they take a turn und run 
posteriorly to end at the posterior end. 


The gonads lie in the jmstciioj hall of the ihuly. '1 hr ir^tes me imrnciiecal, 

lobuhtiions are mote 1 h-ai I y m.ukcd towards the 

ttiwUTcIs tl'i^ lyitctiiif Iucij nl ilic iciitfi. 'Ilir* jiiHci'iiir tcius is 


FffSint dddrm Junbr Fmiawdr iit / 4 j 4 . 4 t^y, 1*431,111* lU* i^MlIrgr, ^ 


Hi if:t,4 1 ;: liliKlIi* iiwalwtf 
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simaled at a dbiancr ol‘ r<tt» - X i ? u»iu. thr anir> an r»4 aini measures 0‘14- 
0-28 mm. in length and lV0(>-0‘0« mm. in breadth. It lies dt^hdy towards the 
left of the median line, 'Hie posieihn inUf is 'VU»i» iH < U IV/ -0*088 mm.in 
size and is situated towatdl the light side of the mrdi.in Imr. 1'he distance between 
the two testes is 0‘07“0‘0*J mm. fhe cimw sae is oval, lying in the median line 
between the intaiinal Viifunuition and the acrtabnlnm. It me,ismes tb 105 x 0*054 mm. 

and contains an oval veJH‘ula srimn.dn<^ a tubular jiaistnostath a and a muscular 
cirrus. The vesicula seminalis mcasuiTS (bil.'H H’0 ;h* m««. I'he genital pore 
is situated in the tnedtan line midway between the intestinal birmcalion and the 
acetabulum. 

The ovary is oval in shajw ami Ucs .U a rlistaner ol 1*44 - I ‘0.5 mm. from the 
atiterbr end. It is prctcsiicuhir, slighllyMo the right ol the median line and has a 
size of 0'07«0'98 X 0*00 • ft'OO'i mm. t he uvklwei aiiira from the iHisterolatcral 
margin of the ovary and ends in the wlitt :h is lot atetl towards the left side of 

the ovary. The vitelline glands cirnsiit of stmill elongated hdheks which extend 
from the level of the intestinal bifurcation to the jiosirrior end of the body, 'fhe 
follicles generally occupy the extracaecal margin above the aeetahwlum but behind 
the acetabulum they arc caecal ami intcicaecal. The transverse vitelline ducts 
meet each other infrom of the anterior testis in the nictlian line, to form a small 
yolk reservoir frotn where a small mrthan vitelline duet meets the ootype. The 
uterus emerges from the taislerior fare of the ootype <%mi takes a lotind of the ovary 
on the right side, ft undeigocs two iniercaeral tiansvetse rods before opening at 
the genital pore. A rcceputcubnn srmini.s i# alisrnt. The mei me eggs are few in 
number, usually 3-8, ctnbryonated and measure U tlWi -tb Hla >. if'tlllb - t)*057 nun. 

uija.Jti.'iSUiN 

The above, description of .IWirailawwm immiurn u. g,. n. .sp, conforms 
to the revised characters of the family l*hilopluh.dmtdae m genrr.il, in which 
Yamaguti (1958) includes live .lublamilies : 1‘hilouhthaliinnac Louss 1889; 
Echinostcphallinac yaniaguit, 18.58; Ibuorrhtmae Yamaguti, 1958 (emended 
Parorchinac bal, 193(5); SkrjitlniHivertnitniir Yamaguti, 1950 and Cloacitrcmatinac 
Yamaguti, 1958. However, the distribution of viielhiiia frotn the intestinal biftr- 
cation to the posterior end of the hotly in the pt esctit form necessitates the elabora- 
tion of this character in the fatnily PhilophtiHihnidae fot its mrftision. The pos- 
session of a poorly devcloj^d collar witlioui spines, a.irruhii waiute of the excretory 
bladder and the distribution of the vilc!lari.t prominrnily tmtik out this speciei 
from all the known genera and subfamilies undrt the l,nnily Philophihalmidac. 
A new subfamily Mchrasiominiic is, theicfore, created fot the rrerption of Mm- 
tmum minutum u, g., n, sp. 


Ammimiimg n, lubfkm. 

♦I ,^*^*('*^*^*^ *^*“l'‘'*^‘^l*hilo|}iuh,rliintl^ ; body elliptical, slightly Constricted In 
tuc acetabular zone. Head with r«dijHeni,tt y colbu wiihooi ipmes. Aeeiabulam 
large m the middle third of the body. Pbatynx well itrvrloped. UeiiophagM with 
wavy outline, Intestinal caeca simple, reaching imsirrioi eml of body, Testes 
diagon-al, m posterior half of body. Uirrur sac above acei.ibuUuii. Genital pure 

prelesliculai, Vilellaria biieral, continuous from 
r I 1 pwtcfior end. Uterus between testes an.f acetabulum. 

**■ ^ shaped with the stem divided into chambers. Parasitic in the 
intestine ol birds. 
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— ^^rUl.U^!^inlt^ar ; 1>.*,!v rllipiicAl sUghtlv 

swollni »l ihr Irvrl ni' iiij'iMxif’, « t.»U.>r jiu h Iv «irvr!.j|ir<]l wilhnutapinj 

Frfiphiu-yns niuJ orH.)phaj|vis jMTscni. I’hiu viu wrli flrvirinprii. Ar 'Uhnlum larged 

than the oral sneket lyintj in th' nuihllf thinl n! h i.lv. IVstra two diagonal 
trimsvrrsrly rloiigalrth t’.imiv mv nnurly ah-nr ,ifrfaln«hj?n. (Jcnital po« 
prracc tahnhir, median near iiileilinal hjlnn ;U».>n. t >v;»rv .n al, ps rtrsticukr. Vitd- 
hvt k-fnlliclrs anuH, rMnnling from nne'itin.*! hUnniUjon I t the posterior end. Ute- 
rm hciwren leslrs and ovei.ihulnm. I'teiinr eggs large, Jew in immber operculate. 
Kserctory hliuldrt V .limped, stem divitled mio live s.ira nl u vh.unhrrs. Parasitic in' 
the intestine of hiitls, 

t JenMivpe™”df(‘/«*n/iJ!>'?a:!! rfiinnlMf?) n. g., n, sp. 

AtJKNtHvi .V. pr‘;L\ IKN' r 
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REPORT ON A CESTODE, HYMJSNOLEPIS EAR0IMIN08A 
(GOEZE, 1782), COLLECTED FROM A0RID0TEERE8 
TRI8T18 (L. 1766) OF DELHI STATE, TOGETHER 
WITH THE OBSERVATIONS ON ITS TESTI- 
CULAR PATTERNS 


By 

L.N.JOHRI 

Dtparlmenl of Zoology, University of Delhi 
[Received on 7th January 1959] 

The material forming the basis of this paper is obtained from the bird, Acrido- 
thcres tristis (L. 1766) shot in the suburbs of Delhi. 

All measurements, unless otherwise stated, are given in millimeters. 

Family HYMENOLEPIDIDAE Fuhrmann, 1907. 

Sub“fainily Hymcnokpidinac Perrier, 1897. 

Ilymenolepis Weinland, 1858. 

II, farcifmnosa (Goeze, 1782) 

I'hc earliest record of this species in India is given by Southwell (1922) from 
Conms matmhynchus of Zoological Gardens, Calcutta. It was later added by Meggitt 
(1926) from Acridothem IrisUs and A, albodndus of Rangoon while Burma was a 
Province under British India. The collection of the present material, besides the 
addition of useful morphological details, serves an important and interesting study 
in testicular variations as indicated in Table I • It is noteworthy to mention that 
the occurr«ancc of the present material forms the first record from Delhi State. 

The worms attain the maximum length of 115 '0 and a breadth of T50. The 
scolcx is almost globular with its rostellar part slightly protruding at its apical 
region. The scolcx measures ()’28 in maximum diameter. Rostellum, well de- 
veloped and meastiring OT 2 in diameter, bears ten rostellar hooks of 0*023-0‘()25 
lengtli. The guard of the rostellar hook is fairly short and stout while its handle 
and the point arc comparatively thinner and indicate slight flexure at the free 
ends. The rostellar sac, measuring OTO in maximum diameter, extends upto the 
anterior margin of the suckers. Suckers, well developed and almost spherical in 
form, measure 0^)9 EOT 10 in diameter. Genital pore unilateral and located either 
at the centre of the proglottis margin or slightly anterior to it. Genital cloaca 
is insignificant and is poorly represented. Cirrus sac, fairly prominent and ex- 
tending to the ventral longitudinal excretory vessels, sometimes just crossing it, 
measures OT 5-0- 19 >; 0d)424)*077. Internal and internal vcsiculac seminalis well 
developed and measure ()’17”0*31 x 0'()G2’“0*082 and 0T17-0*152 X 0 034-0*042 res- 
pectively. Testes (nuixinuun diaineter 0*145) are arranged in a triangular pattan 
as a normal occurnmcc. Only one t(\stis is usually poral (normal pattern) and is 
located in posterior half of the segment almost touching the posterior border of 
the segment. Of the two aporal testes, one is anterior and rather external to the 
Other (posterior one) ; sometimes It (anterior and aporal testis) is locat<^ citluu 
just infront of the posterior testis or slightly internal to it. The ovary is distinctly 
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table 


THE variations in TESTICULAR ARRANGEMENTS IN 
HYMENOLEPIS FARCIMINOSA (GOEZE.rm) 


A S B . mi 9 rata ioward 



A a B - move further & 
meet each other . 


A & B - overlap partially , C ~ 
overlap ovary in part. 


C- completely missing on aporal side ^ but 
established as a poral testis- 


Ovory poral ( new conditioi) ) C .. 
centrally located ( pattern^ 





Reduction to 


Addition to 


Diorchis type .. C 


OU9orchls type . one more 



(poral ) 


testis added. 



Poral side sin9le segment . 

Aporal side two segments. 

Posterior segment affected in 
genital organs. 


































biloted aud is located approxiiuatcly in the centre of the proglottis. Reccptaculuni 
seminis, although siuall, is easily distinguishable and is located in close association 
with the ovary. Uterus is an irregular sac-like structure filling up the whole 
segment except the lateral margins. Eggs and onchosphercs measure 0’034-0*038 
and 0‘019-0‘025 in diameter respectively. 

In spite of several dillcrences which arc. tmly of minor importance, the present 
form is, therefore, listed under the above name, 

OBSERVATIONS ON THE TESTICULAR PATl'ERNS 


A thorough survey of the strobilae revealed interesting variation in the pattern 
of the testicular arraugement indicating a distinctive contrast from the usual type 
as mentioned above. All the available patterns are given in Table 1. It is, therefore, 
essential to pay a thorough attention by careful study to this particular character 
to avoid unnecessary creation of new forms. 

SUMMARY 

HynmoUpis farcimiima (Goe/.e, 1782) is reported from Attidotherts tristis (L. 1766). 
The worms measure 115-0 in length and 1*50 in breadth. The scolex « 
globular, bearing well developed rostcUum aud the suckers. The rostellar ^oks 
number ten and measure 0-023-U’025 in length. The guard of the rostellar hooks 
is fairly short and stout. Suckers measure 0”09 1-0* 110 in diameter. Genital ppre 
is unilateral. Cirrus sac extends to the ventral longitudinal ^cretory vessel, 
sometimes just crossing it and measures 0’15-0T9 X 0'042-0-077. External 
internal vcsiculac scmiualis well developed and measure 0'17-0‘31 X 0’0o2-0‘0o2 
and 0-117-0-152 X 0-03'4-0-0-l!2 respectively. Testes (maximum diameter O' 1-^5) arc 
arranged in a triangular pattern tis a normal occurrancc. Ovary, distinctly bilobed, 
is located approximately in the centre of the proglottis. Uterus is an irregularly 
lac-Ukc structure. Eggs and onchosphercs measure 0-034-0-038 and 0'019-0‘025 in 
diameter respectively. It is noteworthy to mention that the occurrancc of ilic present 
form is the first record from Delhi State, 

The paper also includes interesting observations on the variation in th« 
pauerns of testicular arrangement indicating distinctive contrast from the usual 
type as given in the accompanying Tabic. 
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EFFECT OF THOFOTERIOD ON CARBOHVDRA FE/Nl FROGEN 
Ml'^TABOLlSM IN TWO VARl irrU';s OF PADDY 


ih 

NIKAMAN HAN 

IkjHirlmcui oj IkUmj, n/ AlUihahnd, Ailithalnid ■ Imiia 

IRredvrtt ««> milh 


INrRODUCnON 

In an earlier contribution (Das,, lUilB) the author trjautcd changes in carbohvd- 
rate/nitrogen fractions following long-day trcntnicnt of wheat plants. In this pane' 
the results of more or less similar experunents on two variettes of paddy have been 
presented. According to Kar and Adhikary ( winter variety of paddy exhibited 
carlyness in flowering when given short-tlsty light treainirni. Sircar tmd Ghosh 
(1947), contrariwise, observed that shorl-dny trraiincni delayed flowering in the 
summer variety. Likewise, Misra (Iflbt), 1951) rejHntcd (hat short-day light pcriotl 
inddeed opposite cflects in twd varieties of paddy. None of these worker*, however 
studied the physiological changes accompanying sliflVrrttces m the icnroduptiv,! 
behaviour of plants. The prc.sent studic.s were made in that direction. 

The significance of the cojicept ttf t l/N balance in plant.i was advanced by 
Klebs arid later stressed by Kratis and Kraybill. tJarner ftd ( 1924) viewed that the 
light period iullucnccs the sicidity relations, the form of eai Imhydrates and probably 
the water Content of the tissues in plants. According to Draw (UI25) diliercnces in 
exposure to day length influence plant development through a change in nitrogen/ 
carbohydrate flux. Hurd-Karrer and Dickson (1934) observed inghest carbohydrate 
and lowest nitrogen percentage in the kavet of wheat plants expo;icd to long days. 


MA'XmiAI, AN» MKtHtrU 

I’ure strain dcscasc free seeds of paddy {OrjZa mlim L.) v.irietia— T 94 (early) 
and T 36 (late) were selected for uniformity and sown sinmltancously in different 
lots in. nursery beds having as homogeneous a substratum as imssible. Twenty days 
later they were transplanted in earthenware pots (11" x 9 ") filled with richly 
manured garden loam. Only three plant® were allowed to grow in each pot. A 
fortnight after transplantation, when the seedlings were well eatalilished, treatment 
commenced. Half the number of (K>ts IVom each variety were kept in natural 
sunshine for a period of 8 hours daily from 8 a. in. to 4 p. in. ami, thereafter, 
temoved to a dark, airy room. The remaining half were allowetl to grow in the 
full period of normal day light. This latter lot served as control. 

Healthy, green .and well developed leaves of approximately the s:«iie age and 

Expansion were sampled out irom each lot at formighily intervalu, lour mmum the 
These were designated staget HI mul IV lespecti- 

veiy, the sampled leaves were duly killed and analysed iFir solidile rarholiydratc 
(lexoses and sucrose) and total soluble niirogriu Hug.m* were rHiimated by 

i m ) 



St^niiJgyi s inctlioci ;uui tutal soluble aitrogca by Kjcldhal inctbod (A* O, A. 

C*i 11145). Since Das (11I5B) uliserved tluit the soluble foruis of carbohydrates and 
nitrogen exhibit better ct^rrdaiions with the flowering behaviour ofthc5 plants only 
the soluble ibrins were dctei mined in this investigation. All determinations were 
nuuie in duplicate and aiverage repmted in each case. All observations were 
jiStatisticadly computed. Analysis of variance was worked out and the significance of 
die rcstdts determined using test, 

EXPERIMENfAL RKSUUfS 

U was iibsrrved that in tlie plants of Mr. T 64 (early variety) exposed to normal 
suu%ihine as much as 50 percent ear emergence occured 43 days after transplan- 
tation, while in those subjected to 8 hour photoperiod it began 47 days after. Ear 
emergence was thus delayed by four days in plants sul)jectcd to short-day light 
period. The crop is normaly planted in the beginning of June, Apparently, 
therefore, due to late plantation, the dillercncc in the ear emergence in the two 
cases was not much marked. 

In w* T 36 tlate), car emergence was contrariwise, hastened by 14 days follo- 
wing exposure to 8 hours light period. It was found that 50 percent of the control 
plants fiowered 60 days after transplantation, while the short-day lot did so 46 
days after. 

The c.mtrol and the treated scries did not exhibit any difference in 
their chemical make up at the first stage, 15 days after transplanting. The control 
plants of early variety were marked with an increase in hexosc content with increase 
In age U|>tii 45 days niul thereafter^ a significant fall was registered (I'able I), 
Maximum lirxose in the leaves was recorded at the time of flowering in control 
plants Imt in treated ones it stood at maximum 60 days after transplanting. 

llie control plants of the late variety (T 36) also behaved in a manner similar 
to that of the rally variety in changes in hexose content throughout the life cycle, 
lire hexose content of the late variety was lower than that of the early at all the 
stages in the control plants. The treated plants of the late variety behaved in a 
manner similar to the control of the early variety in that the hexosc content showed 
a rise upto 45 days and subsequently a fall. Thus the treatmeut was’able to induce 
changes in the sugar coutent quantitatively in both the varieties but the trend of 
tile cUaugc with the age was dillcrcut only in the early one (Table I). 


labk I. HEXOSE 
(frah kuu^ gtn.pcr 100 gm*) 


CJrowth 

stages 

(Age) 

Early 

Gomrul 

Early 
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Late 

Control 

Late 

Treated 

1 
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o-% 

(15 days) 

n 

0 42 

()i2 

0-27 

B-12 

(30 days) 

III 

(45 days) 

IV 

it-a/ 

oil! 

()•()(! 

o-yo 

0 63 

0-15 

0-45 

0-lB 

(GO days) 







S.E. O I K! 

C.D. at 5?^ 0-457 

0.1). at 

\% 0'657 
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Kucmsr valurs r<«r s'tiuhially fVimi th«' socoiul upto the last si atjjc in treated 
early vaiieiy whereas in contml it declined after 45 days (Table 11). In late variety 
ais(» the treated phuils showed a highly significant rise between 30 and 45'day period 
after which the incrcMc was insignificant. Control plants of late variety behaved 
in a way .similar to the control of early variety except for the fact that the magnitude 
of change was mneh less and the value at the 45-day stage %vas significantly higher 
in early variety as compared to the. late variety. 

Total rngar values showed a significant rise in the control plants of J)oth the 
early and the i.'ue varieties uplo the 45-tlay Stage and, thercafbw, a fall (T.-ible ITT). 
In the ease of treateil jdants of both early and late varieties, a decline was 
olrserved at thi' .second .slage synchronizing with the SO-day age as compared to the 
first stage which, however, was insignificant. Beyond the 30-djiy stage a significant 
increase, in the total sugar percentage was observed in both the varieties. 

NUmm Soluble nitrogen exhibited a regular and significant fall from the 
first to the last sampling date in control plants of the early variety whereas treated 
olants .showed minimum quantity in 45 days old plants which was significantly lower 
than the first stage when plants were 1.5 days old (Table IV). In the control plants 
of the late variety there was a rise upto 45 days after which a highly .significant 
derrease wa.s seen. Comparing it with treated ones it was observed that there was 
an insignificant dillVrence between the diil'erent stages although maxiinum fall w.a.s 
observed between 45 and fiO-day stage. At the fourth stage control plants had 
ksvver values than treated ones of the same stage, in the case of both the 
variel ies. 


DIsauSKION 

It is thus oltserved that short-day light treatment brings about early maturity 
in the laic variety (T 3G) and laic maturity in the early variety (T 64) of paddy. 

The control plants of the early variety flowered 4 days earlier than the treated 
ones, the former taking 43 day.s and the latter 47 days from the date of transplan- 
ting. The. third date of oViscrvatious coincided with the flowering of the early 
variety whether ire’Uwl or otherwise. The percentage of hexosc and ^crose was at 
a much higher level in control plants than in the. treated ones (Table I oc 11); 
solulilt* nitrogen being more in the treated than in the control plants at the flowering 
stage ('ruble 1\'). In general, therefore, the soluble carbohydrate to soluble nitropn 
ratio (HU/SN) was higher at the flowering time in both the treated and control 
plants. High C. .N( ratiu vvas more pronounced in the control plants w^ch flowered 
earlier showing the a.scent of tin; ratio with the approach of maturity. The findings 
of Kraus and Kr.aybill (1910) and Gilbert (1926) are m line with the present one. 

Th<; sucrose content was higher in control than in treated 
stage, (It) <l:iyH after the transplanting; soluble nitrogen 

Hiiicc it was hii-rttcr In llir trejitatl than in the cauUol pUnt; ^ was 

Thus, a high SGSN r.ttio in the control plants and low one, in the ^ 

uodeea, The high value of sugar in eonirtil was probably ^ Lvelopma 

sugar. s were lining aecmnnlated in the leaves for 
grains. Ibiwev,-;. at this st.ig ; tlie trc.rled 

following closely the control iilants with regard to the. iiLease in the 

te.d from the fact lh.ti in the early variety there was _a much gt .. 
amount of Itexair in ilic leavits of treated plants than in tl c d. 4 ^ 

stage. The treated plants thus, followed closely the control ones as lar as the 

sugar percentage w.is concerned (fable I, 11 cc HI)- 

I 251 I 



. , In ihr I.Uc v.uirly tli<* «i,Ur!i nf Jhinl ajk! I.nnth l unnlin.. •, 

with the flowering in trciUrd and rontmi sdiinti iT'snf’rjj^rlv, Tt .oj' 
total sugiu‘8 (Tabk til) espfrinlty (hr sormn* .T,d'lr 111 w,i<? Ihghrt Vn 
at the flowering itage than tlve fonlml phinti .»( (5u- j’v.hiv !<l »«»r fher.^ t • 
of soluble iiitrogen (Table IV) in Uralr.l phuu. tlMti .n ronii.d nl.uits t! ? s^/qm 
ratio was high in trcatnl phuiw at the thii.l siagr tllawrrini;l when rar rm« 
took place. An increase in the auinunt .»(' re.bn-ing sne o i wai ih.v rrn....f 
before ear emergence by Purvis (I'htl). Vuuhn, thrir tr-ixtUt'alw 
full mgs of Kraus and Krayliill (I'Un' and NiKhtimMb-ilb.nn t„the rilV o 
bigb C*/hl latio existed in the plants at the titne iif rar rnirrerner At iKa r 
stage there wa.s le.ss of solnhle nitrogen in the li Hve,i„„ t,.,i vf , 

.» .he ,,i»t, which h.,.i The i;.;.™',; , “"sf 

sucrose was also lower in control than in the treated pl.ims. Tim hi 0 ,^ sn ^ 

w..h.;. well marked in cm, .ml a, .hr ll,,, ,h 

llnwcr ng The incma.c in a, .hi, i„ ..m.r.l ,1.,,,.; . 

control plants .seems to be dne t.i the transloeaimn of sugars to dm .Irvelon tm e ail 
of the trf.ated plants. As ffpoitni r;iilirr (Das, |||r Sc: SM 
plants specially afier the atiainmrnt uf rrpmdtmivr S! 

compositional nature of tlie ireds nrt hy ihr plani^. Iliis emiitfil \vas liiiniitlii 
rile vamtions m the soluble sugars as observUlin tlm ram .d carli.dn drafe id SdJ 
where the sugar percemage mereased m Imih. the trratrd pia.iis of the latfvSietv 
and the control of the early variety, atrer the rat rumt grmm. |„ dm tnoieiti rich 

hdaiL^fSis! ■“ ‘i''* SySN 


tklNtihU.'UdX 

pie observations ns noted arid disrussrtl above Jrad to tlm rt.imiiHion thm (i,„ 
short-day hglu treat.ne.n of eight hums f.n res early e.u e„,m J me 1 
and delay.s ear emergence in rim e.uly variety of j.a.t Iv. Plul .trSum h the e I 
emergence ham tlic control one* is uceompinirti Ity a » h.uige in the SMluhle e trhoL 
S^lsNVith* (Sp/HN). Iih.ir. Imm i.mutl, in grim, id, that the 

\ tlmhUbH rntio rfm;un-ii m ii }u|t!i Irv^i rvnt iifirr mr cmcrmri* 

r,,?a,;“;:7;;!xti!;;, "™“'« «“ 




2 . 


X 


a\Tite'variew L.) tiamely T <i4 »n r.uly variety and T3G 

hoims every day ^hortol.iy light tomimmi of eight 

r™mvi«s„,,)m„l';i,,ydXw“.;.t,l:u.i,S “ 

pill!,.,' w'lid'imc^Vi'iX'^'*'' “hi'ly.i, 1,1 the tr;,v.'i ..1 ihr ...(iumI ni„l trriilrii 

aruilys(H:l atmktirillv inf T* .^“tuhlr 'Ihr ir^ulli wrre 

noted. ' ^ ^ Imm (4 ,-;j, eumigenie ju rarh series was also 

comp.ared^tcuhe conl!!d^ teemded rar rmt-rgeime }»>«i days h»tea.r 

the treated phinis showeifr”*'** *’ ' f variety. In rase of rim fjiu; variety 
Poptrol plaiL. ‘*^‘5'* early ear rnmrgence as eompared to 
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4. The rtlrct (»f slioi'Hl.iy Hglit trciitimnit on the soluhle cju'boliydmte soluble 
nitrogen fraction (SC/vSN) has been reported and discussed fully in the text. 

5. A high SC/SN ratio was found to be, associated with the ear cmegcnce and 
after the cars had ctncrgcd out this ratio was conditioned by the compositional 
nature of the seeds to be produced. 
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THE MOIST DECIDUOUS EOEESTK OE THE DOONA DISTRICT 


ih 

ns, rrut <*.?%. k imx 

HMmtkJ Sur: ^■_) H* /'! 

IliftriiAi .>ti tfSili IVl'iivM 

t'pUl i;>5ri Vt'iy little wink w.»s ili'Or <*(» «!»■ lutt.iUv .4 ihr J‘, »,>»;» dkiipt 

After the piiblicatkm of CJoukr's Fima *>i 11 inhiv jit Jhr,’. Hj-lf* of phmis of some 
areas were pnhlishrdj with or without sh**if ilna'itpiiin 1 (Sotit.ipau, 1953; Razi 
1952; Vartak 1953). No eshaustivr work was howrvrr tl.tof „n the il'jra'ofthe 
(listrict, and HO euologioil woik was .utrmptrd no its vr*.;rf,jt!»m. A rrcontmissance 
survey of the district iTVealed lh.it it has sis main vrKrtatinu ttprs viz, Everstreen 
Forests, Moist Deciduous Forests, Dry D ci iuous Forests, Sn nli Forests, tSrassfands 
and Sw.impy and Marshy vegelathin. I'mi ( 19,5; . I'mi and Falil c!ii.57); purUnri 
Jaia (1958 a,b, 1959); Puri tuid \*,ts.nada (195, *1) ,m*l Ihtti .»nti MahajiUi (1958). 

The moist deciduous forests of the Ihrona district orenr nsuallv on basaltic hills 
in the high rainfall areas, chiefly on muthem and n.n th raitern slopes, and in 
depressions. In .some spots the iiorth-westent slope* alui have similar vegetation 
The basalts and amygdaloids in the Deecati ‘Dap at ra titp slirfhily towards the east 
and north-east an 1 it is pnstlilethu th- rasteto ai i noflieanrro slopes have, 
more moisture due to .seepage rllVrt. 

The inoist deciduous forests were stndirtl in drt u! at Fond .nul Mulshi, (Plate 
1, ph. 1 aud 2) ahoui thirty miles smtth west oj r,f„na. (Maj» F 

. }?* *'**^*'^ areas are mainly of plairan tyiir. fl u i .pp-d aitd iirecipitous 

on sides. IluMhu tops hnvcriUicr ui 4 srintiliy vruriMmi. which urc 

chirfiy biotic or Wc>edaphic: in ntktin* Hir nlupm lu'tvr j^lniHow soil townnla 
the with bouklcri fjI basoU lyioft .srottrml on ih^ .inrlncff oi' riiibfc,|f|c*ci in the 

rohnir i« prahh 

miuantly black or greyish black, * 

burni through frllim- lopping, and 

a nnrrX!!r ^>'*1 »«aking platu tmlleetiotrs and then running 

wl SfrUpS Ti* m general by the mrth^ah suegevird Iry Misra 

and arc givVii ill ti\!k vatioio^ weir dnerminfcl 

The moist decidutm.s forest is formed chieflv nf Te«k 1 erinhiulkt nod .Vv2nef««i 

-“S* «* *'*-«*•« 

imrkZ clrd^^^ Other commoir specie* in the upper siorry are Mrjlhm 

Due to ,mur,ture omrl.t,,,.,* ,hese%pr. ,e* remairr hr leaf 
tiu lire btgummg of winter, t. e,, nhmit the rni! of Novembn , 

Tcrta■I^Vfeei.i"^l^^'‘‘'*^ *»'‘y «umsws. ferns i*r orchids. 

Amcia ttutny, I hr of ^iZjphus^ 

Celaslrus Ciuamheh/ *”/■ ,bWdw. thmuuon eiimbrts air Smilax, Cissus, 
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'£hc ^cmh layer conmu oi Carissa^^^^^ LmUam mmam^ Wmuijmiia frulUosa 
Pavotia indka^ Cervia callosa^ ai)d Euphorbia* * ' 

• The ground cover of herbs and grasses has a number of seedlings of Teak 
Terminaiia and Syzygitm and Fims^ indicating that the eomimmity would progress\o 
Teak, Terminaiia, SyZygium community. 

The alluvial soil at the base of hill slopes along valleys suppoits even trees of 
Terminaiia chebula, Pongamta pinnata and Bridelta reiusa* 

The vegetation of dilFcrcnt spots studied is given In icily below. 


rABLE 1 


Locality and 
Aspect 

Shera Baud 
hills, 
Western 
slope. 

Lonavla 
Bhoma hill 
Eastern 
slope 

Baud 

North 

slu^H; 

P.uui shcfa 
North 
Western. 

Baud 

It spot 
Ni»rtlu 

Kid wan 

N nih. 

Ivd^^aa 

II 

Niirth. 

Baud 

Western, 

1 

2 

3 

4 

5 

B 

7 

8 

9 

Geology , soil 

Trap, rocks 
basaltic 
soil black- 
ish or 
grcy 

Basaltic 

rock, 

soil 

greybh. 

BaSiiltic 
rtKtk, soil 
gmybh. 

Ib!i,dtic 
rock, stnl 
greyish. 

Basaltic 
roi'k, wait 
g«cyi4u 

Basaltic 
rt»i!k, sod 
deep, 
rhiH'’*dalc 
rtdiucit or 
gi’cyrd'K 

BasaUk 
roi'k, Soil 
iifcp, 
i'hrH'olaif: 
colored or 
gw,ybli. 

Ikisallic 
rock, soil 
deep, 
chiicolatc 
colored or 
greyish. 

Biota 

Open to 
grazing 
lopping 

Ot>en to 
grazing. 

tt> 

grazing. 

<.>|Ktn^ to 
grazing. 

C)i«!n t*i 
grazing. 

til 

grazing. 

i>|H:n to 
grazing. 

flpcri to 
grazing. 


etc. 








Details of 
quadrats 

14quad* 
rats of 
5m. rad- 

0/ 

1U3* /o 

20 rpiad 
rats of 
5m. rad- 
ins. % 

20 t|uad- 
rats of 
5m. nul- 

lUS. % 

ID quad- 
ratic ot* 
5tn. rad- 

ins. % 

10 qtud- 
1‘ati ot 
5ni* r*nb 
im* % 

5 ipatl- 
rati ol 
5n*. rad- 
ius. % 

10 i|Uiid- 

rats of 

5in, rail- 
% 

10 quad- 
rats of 
5m. rad- 
ius, % 

Acacia aiabica 

— 

— 

15 

. .m* 

*«« 




Acacia chundra 

2B 

— 

20 

..... 

22 



— « 

Acacia torta 

7 


5 

..... 


ItXI 

4tl 


Acacia pennata 




30 





Albizzia lebbeck 

— 

— 

— 

10 


.... 



Albizzia procera 

— 


5 

— 



20 


BridcHa return 

— 

10 


«... 


20 


mmm*, 

(jarcya arborca 

7 

30 



...v. 


10 

mx*m 

Cassia iislula 

— 

- 

5 

10 



v«», 


Cordia dichotonia 



5 


, 




Dalbergia laricco™ 
laria 


— 

-- 

HI 


- 


n 
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■Jl'ABLIi l-(cVw<,i,) 


1 

2 

3 

4 

5 

6 

7 

8 

9 

Einbclia ts.sjariuin- 


Ml 




20 



cottarn 

Eiiiblica odie 



M, 

MW 

_ , ^ 


20 

16 

inalia 

ErinocaiHis nim*- 


M. 

Ml 



.,,...| T 

10 


monu 

Erytbrina varit^ 

14 

10 

10 

10 

... 

40 

70 

M. 

gata var. cricn- 
talfe 

Ficus sp. 

7 

— 

— 

M. 

— 

— 

10 

8 

Glocludic n sp» 


10 

M. 

M- 


— 

10 

, — 

Graclina arborca 


— 

5 

— 


— 

-M 


Grewia tillaefolia 

7 

10 


20 

— 

— 

1 . 

24 

Lannca corom- 



.M. 

U) 


20 


. n 

amklica 

Mangifcra iutUca 

— 

5 

— 

10 

— 

— 

20 

B 

Mcyua laxidora 

— 

:40 

— 

60 



— 

— . 

Osyris wightiaua 


-M 

20 

10 

— 


10 

32 

FoiJgamia piunata 


— 

— 

— 

— 

‘^O 

— 


Raudia btantlitai 


M. 

— 

30 

— 

— 

M, 

— 

Salmalia inula* 

7 


15 

10 




20 

-M 

barica 

Syjsygium cumini 

7 

— 

5 

30 

— 

— 

10 

8 

Syssygimn jamlioa 


— 

— 

50 


M. 


— 

Tcclona grandfe 

— 

— 

15 

■— 

44 

— 

— 

40 

Termiaalia cite* 


5 

Ml 

— 

M. 

20 

30 

-M 

bula 

Tmninlia tomeu* 

21 

50 

20 

30 

11 

— 

10 

IG 

tosa 

Zwyphus rugoMi 

7 

50 

5 

60 

22 

40 

— 

— 

Zi7.ypbuH xyloih 

7 

— 

25 

10 


— 

50 

8 

yrus 

Artcmiaa ^K 



25 

— 

33 

— 

20 

40 

Asparagus race* 

14 


10 

70 

— 

20 

10 

16 

raosus 

Carvia callom 

7 

20 

35 

M. 

— 

— 

10 

16 

Carissa sp. 

2S 

30 

10 

100 

11 

BO 

70 

16 

Gelastrus i>aub 


M. 

5 


— 

M, 

20 

16 

culatus 

0is3amj|;>elos sp. 


— 

5 


M. 
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TABLE l-lCmld.) 


1 

2 

3 

4 

5 

0 

7 

B 

9 

Gissus sp» 

7 

-- 


iO 


40 

40 


Gkaiatis triloba 

— 


— 

10 



10 


Glerodcnclron sci^ 
ratun 

14 

— 

5 



20 

II) 

8 

Gryptolepis 

bucbanani 

7 

It) 

10 

7t) 

-- 

40 


— 

Gymbopogon 

mardnii 

— 

— 

20 

— 

•— 

20 

$0 

48 

Dioscorea opposi- 
tifolia 

— 


5 

20 

H 


40 

24 

Dichantliiura an- 
nulatuin 

— 

— 

15 

— 



-- 

— 

Euphorbia nerii- 
folia 

— 


5 

— 

n 

in) 

40 

8 

Flacourda mon- 
tana 

7 

20 

15 

1)0 

u 

40 


- 

Grewia abudlk 
folia 

-* 


— 

70 


4ll 

- 


Gyranosporia 

spinosa 

— 

30 

— 




10 

24 

Hemidei>mus in- 
dicus 



5 


— 




Hetcropogon sp. 


00 

10 


55 

60 

20 

56 

Holarrhena an- 
tidysenterica 

— 

10 


m 



20 


Iseilema sp* 

-- 

50 

25 



20 

' i*i« 


Ischaemum sp. 


40 

5 



««« 

50 

32 

Lantana camara 

21 

20 

50 

KK) 

4"l' 

100 

40 

100 

Lasiosiphon er- 
ioccphalus 

— 

20 

10 

40 


40 

40 

32 

Lcea sp. 

— 


5 



IW*. 



Mucuna sp. 




«*• 


2t) 


.'H.T..|„ 

Pavetta indica 

14 

10 

— 

m 


Ch) 

70 


Pscudantliistirla 

hispicla 


«“• 

— 




— 

48 

Rivca h)|>()cra- 
icriforniis 



5 
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TAW.K l~{Cond,l.) 


1 

2 


4 

5 

6 

7 

8 

9 

Secudrirgs^ 




50 


40 

20 

a 

{?!>. 

4!1 

IP 


ICHi 

n 

loo 

6B 

— 

TheTtictltt ®p. 

— 




S3 

80 

20 

72 

lu'iospora i'onli* 

folia 







20 

” 

Triumfclta sp* 

-- 

— 

2i) 

•— 


— 

— 

■ — 

Urena loljata 


— 


— 

— 

80 

70 

— 

Vitis spt 


m 




20 

— 

— 

WtKxifoiKlm fru* 

7 

m 

15 

20- 


60 

60 

— 

tiwsa 









Zizy pirns tuauri“ 



5 

— 

— 


— 

— 

iiaim 









SBhDLlNas^ 









Aesicla 



15 


— 

— 

— 

— 

Clireya 





*imm 


10 

— *• 








Dallicrgla 



»«- 



20 

16 

— 

Lagrntrofittiii 


-- 

55 






Madliuoti 



15 

— 

— 

— ** 

“*** 








20 

, 


Maiigifcra 

— 

’***■ 

Mwa. 





Fonganila 


*,* 

20 

— 


40 

— 

— 

SaliOiilta 


Id 

5 


■ 

20 

40 

— 

Scmecarpt.w 


« 

20 


— 

— 

— 


S)S5ygiui'ti 


15 

U) 

•— 

11 

40 

10 

10 

32 

Tcrmitialia 

21 

:ia 

40 





Zkyplnoi 



5 







SHERA 

Shcra is a small village is ifntk and there arc terraces 

the south of the village were ®*P^“J®‘^. .; iPjg-?ercncc the tree vegetation is poor. 

TrS SSa :lt^ber o "bs such T iXa 


»pp. HIT c.nninirinrm Sniiir^frciUttrici ii(" t^Vif Jiii ^Sniuima, Sdmulk makbmkd 

were iiluo iilKHrrvrii In grtriid ihr ir* vrt'v ^ 


mUMA IIILI. 

Tlnn hill k imviiirrlH Ihe ^miih of 1,nii.^vhi irnvii fPliir 2. jrh* 1), The 

eiulierii iihi|ie w;is ^liidir^h There k h grr^i^lrf v.iririv of veiteialioii \\ml The 
riutnher of tree fipeeiefi k lr«i, Imnimilm io#fy4 \,^ifpkm ru§m^ are 

ireqiifiitly met with. ’Tiie ahnih Uvrr k vnv 4rmr i« eriiii{is'iisr4 u( a luimber 
of ipiny ami other ghrojei mul Hoiiriioii i^hrulo me tank^ipkm m$mphdus 

kxijtm, FlmmiHk toinVoi U'mJpfJm pmknM, iknm mlkm* 

Cpmmpma spmm, LwMm mnuf^h Vh^ t^nnt$hmr%t %%iwr% air speeirs %\tiklmkm 
ismkmMf Istlmmum^ itiiil ^ ^ 


fhvn 

Tim hilk al Ihiti 1 were ilit4ie4 hy a iiiimtmr of traopeeM, The hiH topi are 
fiat and tonne limet inakr cnitivatiom Timv are twnilly poorer in tree growth. 
The dopes have tree growth* Al ^omr phiiTs in ilir lower pari^ of the slope 
the, forest departinerit has ntiJeriak-^n iTlomiaiion of leak an4 

The lower pans of ihr slope nrarer to ihr oneii are rnyrtnl with 
bashes*. 

specks lUT also eoauiion in lowri' patn of »lope^. *fjir eommaaeit 
trees on this spot iut duhmii (l^h U pin {| hfmimiUd immlmif Sdmlk 

tmhbmm^ 4mm ikmJm, H mtr irrrs itf t:mU4 dkhmmM^ 

mMim atul Imnindm ikK^kik were dm% ot»«rrvrih ihftH uniihimmt k a eommoiii pkat 
herct Nearer to the top Arkmim an. I c^'urri^i are ihe e«.oon.O'meii slinibs. The top 
it an open grasiy flat area, Aftkmim and 4phid§ otr the ronifnonrsi gr. 4 iies, 

AiuitUer sp.ot iliidied near Ikind was ^a pialean near tlie inp ofihr hilh The 
commonest phinti here are Lmims^ iMskkpkM,, .and many 

gtassei. Coming down towardt the fool .of ihe hill llir gratlrriii olTiie slope ii first 
high and the soil is tlryi^gravelly and stmllow. The vr^miaiion grnerally sparse* 
Farther down the slope J.s gentle and the ^oii k drett^ ttpmt and roverni willi humus, 
Wants of teak j Ikmmdk^thj^is^ dHmmkf Phji^iimmm^ immmt t^rmumPlm^ Mdlkm 
indm^Sdmdia mdulmnmnh and (Jrmdi spp.* .ate piTsrni. ‘Irak rrgr.iieriitmu is 
commoiu 

There is heavy gra/iiig mt lower .dopes and ilie vei-iri.ai^U'i p^:ior* 


KioiavAN 

Tim. wgetinion of fCf>l wall hills Wii^ ^tndini at twn llm soil here is 
deep, greyish or ehtmohue in cohnn wnli emiiidrr aide antouni of hmstiis. 

^ ^ The Cimnmmest tree tpreiet are ICtfiimm mfkipiuh idmdm mdskuim, Mmi0m 
tndm, Albizzk^ sp,, ^ Tmmndk Mmk. The dirohi i»l' kifiuh 

ff fw/jWni/ffilkifs# Cdhm iZ.ipfmim BmijUk 

PpMlM iilrfwu, ImI$m are c.ntim.'*nrtn dlte e..niini. 4 n rtiiiih:^!’"^ are Amk hfkf 
QdMSkiix piuiktdda^ .|i.f^?|ofia, .|h’iisr-0'#ii oa/*onli/e.fiii| /.Wifr/iiM 

miidj^smUfim, 

The ground ii covered by imiliitg# nf itie um ipi?eies and a iii.iiiilmr of h«b» 
and grasses, htkmmMm and ilffm am cntiiinani ptaiii^' in ilm iiftilir|fowfhf , 

I mi I 






Munu 





Photo 2. For* 




At another spot^near Kolwaiii Pfmg&mm pkmia was observed as a common 
plant near the foot of the Mils in valleys. Timimlia chibula is present on lower and 
middle slopes. I^ryiktina immgak and Bnidia niusa are common on middle and upper 
slopes, loHa^ iMnlmm mmara^ Smilm z^jknka and Carissa mig^sta are very common 
all over, and they make the second storey in the forest very spiny and inaccessible. 
Fsphoika mrufma^ Wmdfordia fruimsa^ are other common shrubs. The saplings of 
Pmgumm pimmla^ Aiangifira indua. Salmdia malabarka and Cordia 
dichokmm were coinrnonly seem Hdmpogon mnkrtus^ Themsda, Bothriochloa p&rkm, Unna 
lobm and Bmlmu art common in the ground flora. 

Ihe moist deciduous forest in the Poona district 'shows various stages of 
vegetation ^ between dry decidu'ous forests and the evergreen forests. The dry 
deciduous forets are more common all over the district. 

The biotic interference arrests the progress of the mixed deciduous forest to 
any better stage of the vegetation. The soil and the rainfall are such that 
a good moist deciduous or mixed evergreen forest can grow in these situations. 

These forests arc of great economic value. Apart from the supply of timber 
from Teak and Terminalia^ these forests give a regular supply of fuel and fodder* 
Several nunor forest products such as tannins and fibres can be extracted from these 
forests, A number t)f valuable medicinal plants grow in them such as Termindia 
chibula^ Asparagus mmmosus^ Ihmidmnus indims^ ArUmim parviflora, Madkim indka, 
Cissmnpdos partnra^ Coccdus hmuius^dhlarrlma antkysmterica^ Timspora mdifolia^ Vitex 
mgtmdUi Cyn't^^(p(^g(nt iklmlrus panmldus^ limbdia tsjariuni'-coUam, etc. 
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THE CONC EPT OF MATURATION IN INDIAN SOILS 


■fh 


DtlHMmmii Smiw 

fRcad at the 2lhh Annual »Sesilun ol ihr Arajlrun' hrM -m ihr S-ja Ihi.vrfniv |‘Vlt'n,Ary I959| 

“The soils of India are rssonti.illv ntiiioi .»! s,.its uiih vrrv iitilr liumu. and 
without a chaniotfi'istic profile tievrluputem/' — Sfii) jujd Fori (ip37) In O' 
present paper sui attempt has hero niii.le M Kitoitr the validitv «»f this 
with reference to Madhya Pradesh soils. ' statement 

Maturation of^ soil is a result of inirraetion of mum jiu*i»»rs over a Iohr neriori 
of time. The controHinit factors assh'nrr! are rlimale, vei*rtiiiion and parent rock 
Soil workers have often nm\ such terms as ..Id .otid v.nnpr soils nnunre and imrn^’ 
ture soil or stebilised and freslt .soil. Iti their definitjons ihrv have evid’entlv am 
centrated on the chemical stages in leachittR, 1*lms, a mmm or .siahiliised soil 
has been defined as having full rievelopmrnl of A and H hoiii^.ins in eouilihriiim 
with the prevailing weathering forees, t;he,nicallv the drtnrr of Irnrhimr resuC 
in the development of mtighly three type's „l s-.ii, ,r. ,H;«i,rd f.v fnanv autho 
hme deficient, base tiefieient and ari I s.hls ’ 

In order to evaluate the ehrmieal siatm of aoita olMadhv.* Fi adrsh nrofil.. 
swdics were undertake.. «n rpmshrm hor-us, t J.,lv the folh.wing rei iinS 
tive profiles will be desenhed here (the reading', a.e averavr fiyours) •- 


Juilutm «ss»«i,ttit*n at Sagaiy 
i.rgdalpoj . 


A. UNDER GRASSLANDS. 

B. UNDER FORESTS 
(i) Sal M, F. quality I at S, Ra ipur and E. 

(«») Teak at Badwani, 

(Hi) Miscellaneous at .HhaUgarh and Nrp.umgai . 

FOREST TYPES OF M, t\ t 

The vegetation of this state can !*r rl.v.tlrd d .miiit fmmt types. S.al (Slam 
nbmta) occupies the eastern liinits of the stair iniruopird by Ghhattisgarh plains : 
Gwalior circle has thorn type, of iorrsii ; and the rest t»f the statf. is covered with 

roisccllancous forests with or wttho.it teak ( /ethwa {jraodish 

CLIMATE OF M. F. ; 

_ , . tropical. Based joainly on aim.ial rainfall the state 

/II heavy ndni'all with cmoi.lerablr humidity- 

-f. rlf if!’* »“ I*'’-' ‘in. ni .oodr..ae .ai.rlall-?.') to 

cm. and (re) less to mode. ate .a»nfalI*-f>P in /:» tui. Asi-.i-i w jih hr.(vy rainfall 

or* giani t.» .m«!rraie rainfall an 1 mi-.crllanrm.s forest on 

S to 75 cm ifceives only 

Pandcya\lS).‘‘''”^^'*‘'‘^ sti»n‘1ard methods as ot.ili.ird S.y piper ( 1947 ) and 


•Work was condu«t»f a. .\lal.,tl(ml.al ,\kl,avUraUya, JaUI|«.f. 
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R1«ULT.S AND niBIR IN'IliRl'RETATlONS 
A. UNDER GRASSLANDS ; 

Locality - Sagar, foot-hill mul valley. Usually such areas are deprived of 
forests due to their value for agriculture. 

Geology-— Deccan Trap. Black cotton soil or Tegur’ and is comparable to 
‘chernozem’. 

Aoo — fresh litter. 

Top 10 cm,— Black, hard, cracked; cracks wedge shaped, narrow at the bottom. 
Vegetation— T* hmmda-hdlma association. 

Month of sampling— 4^r»7, 


No. Depth of 

sampling 

pH value 

Calcium carbo- 
xiatc in t of dry 
wt, of soil 

Organic carbon 
in mg./ 100 gm. 
of soil. 

Colour 

1. 25 cm. 

7 '20 

0-52 ^ 

above 600 

black 

2. 30 cm. 

7'06 

0-50 

600 

grey 

3. 120 to 150 cm. 

8-70 

38'08 

less than 25 

dirty white 


From the al)Ovc. table it is clear that the proBle shows a concentration of lime 
at the deeper th'pllis. Tlio character of the profile reflects that probably ‘calcifica- 
tion* process is in progress in these soils. In calcification soluble and unstable 
bicarbonates of calcium are leached down and upon drying arc collected as calcium 
carbonates in the deeper layers. Organic matter is less in these profiles (sec fig. 1). 


t 

w 

S 

3; 

h 

a 

UJ 

O 



C ^ 0 ^ 


GRASSLAND 50)L 
PROFILE. 



SOIL PROFILES UNDER FORl'.Srs 
(») Sal {Skma robasta) M. F. tjtjalUy I. 

I'lT--!. 

Locality— Kurka at Risgatni of South Raipur <i!vi:uon. 

Geology — Alluviuiu, plains. 

A«o— Fresh litter. 

Top 10 cm. — Brownish and .sandy. 


ii'r -3 

Locality— Machkot at East J.tgdalpur range oi' East B.wter tUvision. 

Geology— Cuddapah, mainly sedimentary limestone, shales itml metamorphosed 
quartzites and slaica. 

Ao0 —Fresh litter 

Top 10 cm. — Reddish brown and satnly. 

Vegetation— Sal (Shorn rubmUt) rlominatini'. 


I’lr "I 

Month of sampling— March. 


No. 

Depth of 
sampling 

pH value 

Oigitnic 
Gartiojr in 
gin. %uf 
dry wt. 

‘Futal nittu- 
gen in gm. 
nf dry wt. 

lisdi.mgr- 
ahlr Ga iti 
gm. .. nf 
ilry wl. 

Exchange- 
able Fc in 
microgrant- 
mes per 100 
gin. of soil 

1 

5 cm. 

5‘40 

2' 124 

0*0Ul4it 

o-opii 

7,200*0 

2 

15 cm. 

5-30 

0*171 

0*02020 

o*oud 

20,207*5 

3 

45 cm. 

6*25 

0*070 

01)2150 

0'07‘» 

19,875*0 

4 

90 cm. 

6-25 

0*294 

0*0 UOH 

0*U‘K) 

3,123*7 


i'rr-2 


1 

5 cm. 

5*t3 

1*080 

o-om:»w 

li'iHiri 

l,(iUj*2 

2 

15 cm. 

5*00 

0*5/3 

0*i)0>H»2 

t)'U!),» 

27,187*5 

3 

45 cm. 

5*t5n 

O’OlHi 

o*oo:wi) 

O’Oio 

57*8 

4 

90 cm. 

(;*3o 

0*210 

01)0231 

WDufi 

41*9 
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rrofilt'R tintlrr S il forests arc slightly acidic to neutral, and the pH sliows an 
increase witir d- pth. Iron increases in the upper soils followed by a sharp decline. 
The soils under Sal rpiality I forests may be described to have undergone leaching 
and thus attained some degree of maturity (see fig. 2). On the basis of chemical 
charactcis the proliles may be divided into 4 layers : — 



1. Upper r> cm. after removing fresh Utter. This is probably under decom- 

position. 

2. Next alniut 15 cm. This zone, as a consequence of dexomposition, has 

become riclu'v in bases. Here both calcium and nitrogen are more. 

3. Nest abtiut 3') cm. Due to leaching, probably, this Layer is poorer in 

intses at»d rich in iron. Perhaps leaching is under ‘latciisation’ pro- 
cess. 

4. I.«>\vcr thsin about 5!) cm. In which concentr.it ion of elements has 

Slatted anti thus show.s increase in calcium and decrease in iron. 

(ii) Under leak {Tectona urandis) forests. 

latcalily — Hudwatii 

Geology — Deccan nap (basalt). 

Vegetation I cak tlominalittg. 

A«» — 

Top 10 cm. •— brownish. 
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V(’!'<'taiion— .'tfio./jrt'.vvM.t Teak juul Dmpym melanoxylori. 

litter, 

T<'>p 10 cm.— Rccldinh browin and sandy, 

PI I - 2 

Locality— Napainutar ; uluioHt plain. 

(icolo^^y— l)('ccnn trap (basalt). 

Vegetation — dfirnybAW.s luiipHa and Hosttellia serrnta. 

Aco— Fresh litter. 

Top 10 enn— Brown loamy* 


PIT— I 

Mniith of HiUiipUngMavc.h (In % of dry wt.) 


No. 

Deptlt of 

pll vabte 

Oigatuc 
Clarbtm in 
gm* % 

Tcttul uitroKen 
ill gm. % 

lixchang- 
cabk Ca 
in gm. % 

Exchange- 
able Fe 
in microgna. 

1. 

5 cm. 

7*05 

l’f>B 

d*020l(>0 

0-13 

40-0 

2. 

OO cm. 


2*32 

l)-0Oi;3JO 

0-10 

95-5 

3. 

00 cm, 

ti'Ot) 

0-54 

o-i)();;o(i3 

o-oy 

540-0 

4. 

!I0 cm. 

li-70 

tl-lB 

0-{)()63lK) 

0*01) 

CO-0 




in v-^ 

-2 



1. 

5 cm. 

tiMif) 

;i-23 

()'0()77t)0 

()’27 

1,450-0 

2. 

:i0 cm. 


1-7B 

0006100 

0-17 

56-5 

3. 

00 cm. 

frr.t) 

■MB 

0-006100 

0-33 

1,250-0 
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The profiles are neutral to sliv,hllv alk.iltue with varviiu' amounts of calcium 
depending upon the. parent rock and the degirr n! li'.uiittu', Oirr li-:. 4). 



Thus a clear dtstinctitm is olitaiuetl in the p tilrs tmdet diilVreiit types of vege- 
tation. Of grasslands the soils are tirh to minerals %v»ih htnr emternnaiion at the 
deeper dcptlis. Mi.s(;ellaneous forrst-s h.tve iVeah ai d ha-.r pmu to jmmainie and base 
rich soils. With fiuther leaehittg tmtirr teak lioMt tlir '.od hreoines poorer in 
minerals. Finally, wider humid diniaie and Sal growth rMetedvr Iraching makes 
the profile slightly acidic to neutral ami pi Ktr in hases. 

Based on degree of leaching the loUowing soil types in. ly hr recognised in 
Madhya Pradesh : — 

I. SKELETAL AND YOtlNQ SOILS—are iranspoiled rtnils or freshly 
weathered mass and have not undergoste any ttownwan! innvrnn-m of mitirnds. 

n. When the surface is covered with vegeiaiiun they tend to hrcoine leached 
to various degrees depending upon the climate, tvpe t»|' vegnatiott and topography, 
It proceeds differently under grasilaittls and fore-si** 

(1) LIME SA rURATED— On Imv lying lands and untirr grasslands in 
vyettcr zotics of the state chemical leaching is jnohaldy <d calcificih 
lion type. Soils have pH above t»\"). 

I ¥B J 




(2) lli’Klrr 

(ff) L1M1', RltjlI*-IliKlcr open miscellaneous dedduoUs forests le- 
aching is less and the profile is rich in calcium depending upon 

tlu"; parent rock* 

{k) IfIMl'i hIC>T)l’‘lRATlWWiih slightly more of leaching lime 
I jeconu's only in moderate doses. The profile is neutral and not 
poor in bases, Rfleet of parent rock may still be pronounced. 

( 4 ) LIMI'4 DEFICIIENT — With further leaching under humid clim- 
ate ami vegetation with litter not rich in bases the soil becomes 
aeidic ami poor in bases, tipper soils have accumulation of 
irotu This is the status of soils under low quality Sal forests. 

(rf) RASIJ BEITCl ENT--- Under best quality Sal forests, widi time, 
tire soil is further leached and becomes base deficient. 

CONGEFr OF SOIL MATURATION 

Vertical ^.onality bringing about maturation of soil has not been observed in 
India so fiir. The present stttdy chums to observe that at least some Madhya 
Pradesh si>iis have attnined certain degree of maturity. However, they do not show 
a marke<l vertical colour iuaialiiy. They are alat> not hickP ones. Having known 
this interest arises in evahnuc the maturation process at work in the soils. 

MattiriUion of the. typit of temperate 7.(Uies niay not be found in India since 
the climate is so markedly cliffcn'ent* hi tenqierate climate due to low temperature 
and restricted tKrccipitallon profiles show a clear zonation. Both physical and 
chemical changes occur In such However, under tropical climate of India 

physical changes like ctfect of frost, etta, usually do not occur, at least in Madhya 
Pradesh. Pkcept in the initial fragmentation of sun exposed rocks the main weather- 
ing agent appears to lu! rain water and substances dissolved in it. At higher tropical 
temperature aiul alninilant water hydrolysis would be very rapid and the orrly 
physical weailnuing wiuild be transpot tation. Indian soils arc very ancient ones in 
camparUoii to Eurrqnan soils which date back only as far as last glacial age* It may 
also be added that maturation will proceed only at places where precipitation is 
more tlnrn evaporation and wlierc the soil will not get desiccated to start back- 
accumulation of bases by capillary rise. 

Maturation under granslands is probably like ^calcification^ Under forests, 
at least in this state, maturation will probably l>e ‘latcrisationk Laterisation essen- 
tially brings about leaching leases like calcium and making the upper soil neutral 
to acidic. This favours rennwal «>f silica, and iron and aluminium are left behind. 
Sal soils aid^eiir to lie of this nature. It may be pointed out that maturation 

in Indian soik nlmnld be judged by its base status and not by visual zonal colour 

distinction. Alisence ol colour clistinction in Indian soil profile is probably due to 
heavy precipitation reiuUing in infiltration of leachate to greater depths. Concentra- 
tion zone is usually deep seated in Indian Mature soils, 
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Xfisr.i an»f I’ltri 
‘lain itic siiil.s’ .uul ‘i ni snilv' . 


h.iw hirifiU 
*1 Iit.lia, lii- 


.l.ilrrr.Ki.Hr,! hrx%xTrn ‘latfrilp ,nilc> 

•Mill! .ur l,rl,nv :— ^ 


LATBRITE SOiE 


EATr.Riru: SOU. Ki;i) 


1. tairgrly hytiratal srquimxi* 1, S.uu - 
lies of iron mai ahunim* w jili 
frifr silit'a, in ihi' fo! UJ nl tjuaii? 
grains. 


i. M titilv silii'nius atid li- 
nniMu, an,(r„tu.unrtTcquart!i 


2, Phosphoric, acisi St titnni»»iii 
preseni, but alkalirs ami alka. 
line earth alisetit, eajKicially cal- 
cium and magnesium salts. 


2. thhr, 
a«e poHt 

lime. 


Him 


_asr rxch.mgr capacity 


3. Acidic with little nr no 3. .Same :i. S.isnr 

humus. 


4. SiO*/AlaOa ratio is low in 4. '{‘hr ratio is 4. 
a mature sample. high, 


S. Due to intettsc Icadting are 'i. 
infertile. 


», Mrfirirm in soUthle bases 
with an ata tmuilalion at lower 
tiepthi. 


C. Colloids cssctrttally present, <i. C,,!hnils n..| n, 

largely pieaenj. 


The characters of these soils largely point to the rstistrnre «4 maturation With 
some rescrvfttuMi it may he saitl tluti the above tin re t tietl soil* appear only to be 
three phases m the proem ol •laterisation*. All these so, R a,r commonly rid u 
oxides of iron and aluimnium (hydrated) anil poor in basri, 

further, it may be noted that since the washed .stuts under Hal are siniihr 
! **** ****** '**‘^^ rock does not apjrrar to be 

ft^ctor m sod maturation as hithe, to eoiu rived. It apnear.* that for 
sod maturation dimo-vegcuitionar factor is of p.sramoum impiniiiiice. ft may also 

arear iboir!?*^ ‘f alone svdl be insidiicirnt to delimit 

Covering vegetation, esi.trnre of high humidity 
.na sprt ad ot ramlall should also be consuiei ed in rvaimiiing the status of soils. 

.SUMMAKV 

tic Orofde aff- csiemially ujiueial toih... •svithoui a iha,acteri,s- 

^ r 1*1 tlir |i|irgriii iiiijirr ;ui attempt 

gauge the validity »d this siatrinrnt sviil, refrtrnce to Madhya 


has been made 
Pradesh soils. 


i m 1 


3, It is atgued that laaturatiow of the type of teiaparatc /.ones may not be 
found iu ludiaii climate. In India soil maturation will have its own pattern. 
Under grasslands it is probably of 'calcification type* and 'laterisation’ appears to 
occur in forest soils. Maturation will only be at those places where evaporation 
does not completely desiccate the upper soil to start back-accumulation of bases by 
capillary rise. It has been further discussed that total annual preciptation alone 
will be insufficient to delimit such areas. Type of vegetation, existence of high 
humidity and spread of rainfall should also be considered in evaluating the status 
of soils* 


4. Soil inatuiity Itas been judged by the base status of the profile and not by 
visual distinction of the soil layers. 
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BOTANICAL EXPLORATION OP KERALA 


G.S. I’URI. j. A, VASAVAHA ,wl \1. V, AN.SAUt 
Hotmital Survey of I'oonu 


[Kfirlvwl iMi 2 In! Apiit, I'.i 't*) 


INTRODUtniGN 

In continuation of the Iwianical espliKiU bus t)i' I hr huinh! 'I't opic regions of 
North Kanaia by Puri and Arora (1950) and tlir District of llrlg.utm, Aguinbe and 
Shimoga of Mysore (Ahuja, 1959) and CtH>rg by Puii and Arora (PJ59), the Western 
Circle of the. Botanical Survey of India has been t arrying oti rxphuation of the 
state of Kerala also, for the htst th rec years. 

Previous workers like Raiua Ran (1914) and li nirdilliHi (,1957), in this area 
have already contributed to the lloristie studies of the then princely states of 
Travancorc-Gochin. Rama Ran in his publication on the Piowriing Plants of 
Travancorc gives only the names of tlie species and their ttsage but docs not 
describe the other chapteters of the species tumtiutied, which are rather important 
factors in lloristie studies. Bounlillon has tlralt with the Foiest tiers of Travancorc 
with general descriptions of eharariers of species but gives mi account of the herbs 
or shrubs. Thus, to facilitate the study of botany ami vegrt .uimi, n was considered 
necessary that complete lloristie studies of hetlw, slnulis and tirrs ol' the state, with 
description, covering all the areas, specially miesplored parts, be made which would 
be of immense value to the inhalnianis of this state who.ie main activities arc 
concerned with plantation of one or the other sort. 


The present work of the authors drsc,j ii»e.s the general types of vegetations 
found in the Kerala state. It is the first step towards an attempt to study the 
complete flora and vegetation of the Ker.da state, which will help in future to 
make a complete flora of the stale. 


A number of exploration tours were (akrn. In tire year 1957. Kuriichikella 
Trivmidrum, Munnar, Peermude, Veudiperiyar. Kmnpli, Devieulam. t lhalakadi! 
Vadaikal, Ghilakud, and Poriugal were visited anrl seviurd thiru^iand pl.&nt specimens 
were collected. Similarly, in the year 19511, the places visited for collection work 
were Nilambur, Aruvacoda, Sappal Forest area, tfiavakkot, W.tlyar forest area, 
Kanjkode, Munthakoda, Malarnpuzha, Firnaktrlam, %5^ttilapara, Thekkadi 
Puthupalli, Peermade, Quilon, Punalnr, Falammt. Mukk.nlarn. Ghmrkankadai’, 
Muttakaru, Karakulam and Pentimdi Hills and Trivawirum. A short trip to 
Trivandrum and neighbouring areas was agaitr tahetr i« tfetobn 19511. 


V'**'*' *■? ^'**‘*'* places, it has lieert observed that in a number of areas 
oCliH.fr.!, . ‘^l^ared up loi the rehahiUisition of rx ser vice men or for cultivation 
heimf ^ *‘‘^'^*'*'*i’**lt laril of the n.dural Hot'a b 

c-irdanooo I w Kcaalu State is full of planlaiioirs trf le.t, colfee, rubber, 

th(o,Tr?. 1-n ^ “ f ^ cocoanul. tapioca, paddy etc. in v.dleys. However, 
r rests “‘f f «'«l Nilantbur A'allry where, virgin 

ioiests, extremely rich m plums, exist. It is e.xt.emely rlidicuU to e.rrry out the 



Wi)i'k in stic:h IbrcKts siucc these arc very thick airil inacceSvHiblc, with a 
large nvutiber of wiki aiiiiaah, such as elephants and cobras dwelling in them. 
There' is alsi> lack of transport and other facilHies which add to the already existing 
diHicukics and hardships encountered especially during the monsoon time, wlien 
leaches and mosquitoes can keep out of the, forest any daring botanist. Thus, in the 
absence of these facilities* post rnonsoonic periods are the only time suitable when 
collections could l>c made with case. 

Nevertheless, sutempts have been made to visit the areas in all the seasons of 
the year, and large number of plant specimens have been collected out of which 
525 plant specimens have been identified so far. The identification work is still in 

progress, 

HABITAT FEATURES OF THE AREA STUDIED 

The State of Kerala lies approximately between the latitudes 8^ 2'- 13^ N and 
longitudes 75® E-77® 5^ E. A large portion of the State comprises of the coastal 
plain areas and high mountains of the Western Ghats. The topography of the State 
varies from the plain coastal areas to the hilly tracts in the inner most parts of the 
State, and the mountainous configuration of the most part of the country varies in 
elevation from sca-lcvcl to as high as 8837 feet or so. 

Geologically, the State of Iverala has got the following three different types of 
formations ; -- 

h Ratml l)cp{hnU 

Wltich are generally Ibund along the coastal areas of the State* 

2, OUtir AUumm^^LaUrUe^ 

Wluch are found slightly into the interior side of the State* Here the 
Soils arc generally red in colour. 

3, Unda^sijkd Crysidline’-Gmissis etc. 

Major portions of tljc State are formed of unclassified crystalline Gneiss 
f'ormations in mountains of the Western Ghats, 

Climatically, the State comes under the influence of both the South-West and 
Nt)rth*East Monsoons. The South-West Monsoon starts from the month of May and 
continues up Aiigust. The North-East Monsoon begins in the month of October 
and lasts for about tw«) months or so, March and April are the hottest months of 
the year. In the hotter parts of tlic state, the temperature in the dry weather well 
rises above 100® F. In general, the state has got the tropical type of climate, with 
the rainhdl ranging from CiO inches to as high as 300 inches at a place like Pettimudi, 
Its tropical climate, heavy rainfall and the mountainous configuration of the most 
part of the area have contributed towards the richness and diversity of its flora. 

FEATURES OF VEGETATION 

The following main types of tropical vegetation arc met with :~ 

(a) Wet Evergreen Forests 

(b) Semi-evergreen Forests 
(e) Moist (lexiduous Forests 
(rf) Dry deciduous l^rrests 
(s) Grasslands (in patches) 
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tjuhc vvci cvci'grrru lojvst Uir plim i-prur.-* hk.- j^trea, aalkbLiimi 

ianmttmm, Artmrpin sp., .XaiUkmwum mvmrn^ (.imtmimnim i'jimkum, Mmife 

indim^^ PUrmpmimh rdkulatmfh Mtin^uUNm^ fhh^lffiu 

armUiana, Mtmmylon edttU, Admusi^ps fffthiii, jiirmutt, Em’^^ 

jmnbokna^ Httgmia amitkfm, liypm V,nni,i tmlim. J uu'ui ntkijkra Sdmlk 

mdabmca etc. avc fumut. Thru*’ rvrtgir nj ttur-iis h,u-,’ .* tlu.-k ,ui,l ticnsj unm 
with the ground ll'iia, r.viljer inra ur. i‘!»<- ti. r:i y e I'enrt.dtv very his/h.' For 
example, in the, i'alghat juea, in the rweigirruhivr'it. the jtrr height reaches t) 
about 3()-40_metCTS._ Among the tall tter’* thnr, /’.V».n/),o ?»«.>!» tumpilmm is vav 
prominant, its associates Iteing fJrfwut uluu-!ldi,t. b'wK. UntJujut jiumka, Etioka 
raxburgldi, Liimnia sp., Cmllia sp., pEuiUi^ iton.j {mniudh and* several 

others. 

The plants generally Imtnd i«i the srmi-evei gtrrn types «ii vegetation arc typical 
of both the evergreen ami mttist decidmms tvprs. Thev urr eh/jVjfi tmiijdia, Sdmalia 
maldiaricat Sy^fguim spp. ihpta parmJlmt. Man^pphi in-Jm, u'utrda tmna', ikgmtmmia 
lanmlda, Lagerstrmnm spemsa^ tdimima, idnmmmnm itjlanicjm, Mdktus phiUp- 
pinensis, XantkophpUumJlmmdm^ Imnimlk fmtnfofa, 'hminilm /•ami/lata, Dmergia 
sp., Marinda sp., iVrightia iimkria, (klkphrihim Emmfxmm, SHimgpna pmijlora, 
Pterospmmmi'p., Ekmgmts Idiplm rtf. At the Ihnu aieii, abotti 14 miles frorn 
Olavakkot, in the semhevergreen linrst. the rotmmmiiy id I f imimlia panimlatah 
found. It lus a very few itssoriutes. ’I'iie iter j ,ue h u t,vU. Tltr maximum height 
of Tcrtninalia tree is abotil ?dl meiejs. 

In the moist decklmms fotesW, one retuiei aerovi ilje phuy r-pfeies like Tarmndk 
iommtosa, 'Ihmmlk txinmkta, I'Ummpu* imttMiptm. AlHzait AlUimk iMaris 

Vtdrtk kmm, Temmalk hdlmm„ IhuMiu tdmt, tkupit IHilma pmtagym 

Anogmsta klijolk, Udlmrps kinHa, Vius nUmmti. ,s»ii!mhit nHthihmfth ikmk liliatfdk’, 
Vasskjisiuk, Gindina arbumt, iStrjdtim tm-mima, PtHittpjm pani/lnitt, Xjlk xpkearpa, 
Slemlia sp. etc., arc fomul. *t'he species hke .Vfeftjdiu, tn the moist deciduous 
forest at Vcttilapata, an urea 14 miles tow-.ud:. the N..tth-l“a;.t of Chelakudi, is 
louud to be ol lairly g(j(xi height, i'hr oihei specie, s lottud glowing along vrilh 
Sterculk were ol Ijagenttm-mk tpetUust^ Hipiki pm sp,, ami Sitythmii mix voinka. 

In the Keiiila btate ‘leak phintatuimi h.ue b-eu i,ii;irtl extensively iu 
Nilambur Valley. The Hdlowing ihtre type;i .iir loom! ; — 

1. Teak (cultivated) dwniimnu commmoty. 

2. leak (euliivaleU) iiambou ctitumuiiitv. 

d. Xplk xjlimrM iimmmmky-vihkli is a n.awuii community growing on 


pUint.itions, in whnh there arc a few 
associates ol 1 cak. I he most douMiianl i4 these m Midkim /•hilippinmns, pvw'mg 
quite common, fhe other associates ate Ifimimtlfii ptiwtulma, Aldnthk umbdlata, 

Jirewia Maeranga peltm m, i 


,i r ru w simihu to the one def ci ihed ahove excepting 

with //.imMim urnkmimk oml ikhlmdra sp., 
i he other mwHii.ne.H { 1 ,^ c.nnmtmity .m: Malhks sp. 
MacrangapsUak Kandia dumdumm, Ddbgrgk ,sp , Vmk Jniiilti, Ailmuhtn rndabarm etc. 

m.t, l**’*^!*'''*' «» patches only, f in.- the main .ns-socuitcs of 

: sp., Maibius fan Rmdk sp., 
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I’hoti) L A view of an cvea- 
Rreea forest at Pomtiudj, 
showing a tree uiAlbizzimp, 
in the i(.r*egi*ouncl. Some of 
the odrer species growiirg in 
t!\c fu'csi arcol Pkmpamum 
(itftijlliumf iHcus a.p)errim2, 
lioihrina indicUj Vikx^ dtis* 
.sima (He. 


rhoto 2. A view i4 evcigicrn forest at lennialai showing the plantation ol H<yea hrasiUensis at the base 
ol the hiih In the hargruunJ In the shrublry la>er ol ICupUorium sp., which is very abundant. 
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P-vi^Mmia f*J,ihf<t, .<chkkhna trijiiga nt. The last two arc 

foumi near the livn h.iuSv milv. 

The xjhuflHt r-'jnmunity h nvostly seen in the iateritc plains. Here the 
main .nssni'iates nt‘ X}'H«) .u r Aftimiuliwn fluidmUih, .tml Artoearptu himta. Occas- 
gionaliy! bnn'hnos .»vr .U'.** seen assnei.artl with Ayia. The, other tree associates arc 
femlrniitt iHvmihiUi, 'Iftmmtltm .UaUo.’u.t sj>., i^agmtmmia specim, etc. 

Under tin 'ii v ih ridu'nii hiirn^ A(,am kucnphhm, AlbiZ^a s'pp. _ Salmalia 
\dahmm (krnv rirb-ftM. (fifitilii/u, imrlimt ttrhnrm, tilmfolia, Mslia 

I’dmAtk Xmldnm oikm. fntala, _ Pimearpus marmpium, 

PhUantIm tm’dkii. Ird.’n.i s*rrf»jhv, Ifimimiha diMtt, iVnglUia tinctoria, Oka dioica, 
H^rrhma miidy^rnkrm (kiiu>irpa hm thi, tHujukmimi infonunatum are found. 


(lrns,s!.»wls in the st.ite are hutitcl only in patches. Among tin; grasses EUmine. 
'dica Aniiiiditia ipn>iit!>t. Afisiida itdiUfti, Atundindla Sf., Kragrosth amabilu, Arundintlla 
ImhLun, (,*)!»/> cUmim, I'ankum pikatm, Paspalum vaginaiurn, Imhne pulchdla, 
A,niiindkdmntmin> lltdvUtftnum iUgjfptim, h&ckne ladkm, hchamnm molle arc 
fo3 generally on the rockv arr.« and on the hilly slopes. 

Arumiindiii taidh. PkagrwSn stipfrlut, Hekrapngm riklm, Cnix ladiryma-jobi, 
hdmmurn midafm, Thmrdti pmhmtlm etc,, are .some of the grass(>s growing in 
moist areas. 


Gras-irs like Arididu hptti.x. AtHkhiimsmbma, lilmM Mita, Eragmtis unioloides, 
Anstida fmmktu, ikhtmihn tiammmka^ Iknmdmt (tlopmm, Pmnmlum cendmides, 
PmnisittSm wkitMk, iHdmtkinm tmmlahm, Oplhmamis sp., Digitark .sp., and Arihraxon 
sp,j etc. ttre iotutil gii^win^t on the *>pen areas and along the toad sides in the lorcst 
clearings. 


In the everereen and semi* evergreen forests, a mtmber of orchids are. found. 
Atnmn' ibese dVriV/^t pdmdum. Hulbphytlum mtglirmm^, Dmdrobmm hsrbmum, 

iMimn mmmk Kfk imudlimt, lipms Phahdota mMa, Arndts macu osm, 

Pi^rardip Luma krmffturn, Sacedabtum 

mdiflmm are .some of the epiphytes on diilerent tiea m the.se fmests. 

Dining the visits to the dilfereni areas and foresD, several shrubs 

have been collectrd. 'rUesr are Muphmbk hypmdjolta Mollueo jbentaphytla, Amsm 0 les 
heymana, Alniiikn imlkmn, ikmu edhm, Carma macrophyUa, Antidema mmsu, Croton 
nticulatui, Cdfwpkm Ihnbmdit, Idvfmhimmktm heyn^am, L$ea smbmna, Lm 
Files nmundtK Gh'mnm pmUiphylla, Cmsk ma, Cdlmrpa landa, Mussaenda frondosa, 
Tfkax amc«H«km.'<i'qy/d»aJ sp., Lantma camarfl, Solmm 

Psyehotm sp., limiwjljitt sj*., Eupatork n sp., atid several other herbs belonging 
the families of Gyfisrr.tceae, '/.ingiberaceae etc. 

Under the fmests a goml number of Dianas, climbers and 
found, n.unely the species oi‘ OcodU' mcnmrM, Aaamma G-,., -.({culata 

Cacculits tnlltim, Fibi hmwlttm, Vkn fpgmka,iitts tmutpha, „ nisrunt 

QryptuUpk limhanmi, Skphmm hifitantiijoha, bmkx zeykntca, I p ‘ ^ Strvehnos 
Piper sykalri', Jmimuin fkxik, Jnmimrn mdabartem, Jaminmn ' Aj-Zragus 

b/ddomii, Modem wighimna’ Pm^Jhm Jmtids, 

ractmoius, Abrus puldtdtus, Phasrohis trw«rw«f, irhutena vestii , » 

DioHom saliva etc. 
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Besides, a number of FiliCiilcs arr (mind, Smnr of than are epiphytic 
and some non-cpiphytie in nature. Thesr plants are gener.illy ('mind under 'shady 
and moist conditions. Among the rpiphytie inns ihjttarm sp.j, PlenpuUcs sn^ 
Tfmmmpims nidus etc. are found, where as Ptyphr.uli’.m sp., fyf.MiiumJkxiosum 
Angiupteris Stmohme dmtnsh. Pferis t/undsuturiin, Bkshmim mimiuk, Dmaliasp! 
are the lomis which arc non-cpiphytic i« nattn e am! ,nr gmn .d!y found near the 
moist and shady habitat. 

Further work on tlic vegetation of llie Knal.i St.ue 5s in pioy,icss and a 
complete list of plants will be published elsewhere. 

We take the opportunity to express om »p.itmidr to Dr. j, C, Sen Gupta 
Ghicf Botanist, Botanical Survey of India, for his abiding interest m mir wmk. Tlic 
Chief Conservator of Forests, Kerala, ;md his various odiens h.ive greatly helped us 
in field and exploration work and we arc grateful to them. 
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SEASONAL VARIATIONS IN THE LENGTH AND 
WEIGHT OF THE OVARIES OF MYSTOS SEENGHALA 
(SYKES) AND WALLAGO ATfU (BLOCH) 


Ih 

H. K. nixir 

Ikportimnt, B, K, VolUge^ Agra 
{Rrwrl¥»it«t 24th At«il l!ir>yl 


IXlRODUtJnoN 

i he suuly (»( {hr sritstm.tl in titr irnjjih mjd weight of the ovaries of 

two trrsh WiUrt iisUra. Af ytJji* irrnghnUi ami U ullagu (tltu (BltKh) was undertaken 

as iutk rrsrai eh of tins {yj»r has Iv rn tumtetl out on such lUhcs, On the basis of 
tins study an aiteinjH is also ttnuir lotiraw sottiie conclusions regarding the spawning 
season ol the two apreirs. > o i o 


The wtu k was tnm ietl in the Research lalaxatory of the Allahabad University. 


MATRRIAt, AMD IKCHNIQJDK 

The ovaries were eoUected from adult fishca, caught from the river Jamuna 
at Allaltalnul, Ihiiirtl PnainerH, twice or thrice a week for one complete year. The 
length ami weight ttf the hdtes from which ovaries were taken were recorded in 
inches ami gnnns togriher with the respceiive dates of collection. 

The ovaries were hsed in 5 ^ formalin. Their length and weight were noted 
in inches atul gratns respectively. 

To minimise errors iii the study of length and weight of the ovaries, which 
inight have restdtc.nVom lluctuations in the sixe of fishes from which they were 
collected, the following procedure was adopted ; — 

For each date of eolIce,ti«m, the length of the fish and that of its ovary being 
known the ratio between the two was calculated by dividing the latter by the former. 
In tins way a ratio was determined firr each collection of a month and then the 
average rsutti was worked out fi»r the entire month. Likewise, average ratios were 
obtained for all the {itoiuhs in a year. 

The same proeedm e was adopted for the study of the weight of the ovaries. 

The variatitms in these nuio.s are discussed for each fish separately. 
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I* MS 
1: M 


iw. ^f*f», mi,' im* tiji* 


("irapit 1 1 Mptm mmhtik 

(4) slM:>wbig vunailinti Usf; fivmgf* r^iH* li^ivvwi ilr nf' iliir' irJi ifitmirf ifMlw 

(Hffcrflnt moiulriofa yft.tr, 

(B) (^aplulimving varlidon-i m tfr raiki ili^ wr,,g1ii ili^* iblj 4fi4 ifi tmiry m the 

diflhxtit tiioiUlis (jfa yerir, 
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t *RSr,RVA rK>NS 


Myttus scPngliaJn*. 

(/{) r'lHufiow m tkf h oj ihi' n-.'iny ■~ 

I'hr .U'riagf' v.itt * briwrrn ih-' Iru^tU til" thr M\ and that of its ovary in diil'cr- 
CJil months «*< a yrat was .ss tttUows 


jan. 

Feb. 

Match 

Apiil 

May 

June 

1 : T.! 

1 ; -10 

1 : ■l“.l 

1 ; '132 

1 : -n 

1 : T32 

July 

August 

.September 

October 

November 

December 

1: ■115 

1 : -U 

! : ‘104 

1 : -102 

1 ; ■U)» 

1 : -101 


From a pmisaS »d' thr aUovr data, it is apparent that this ratio varies from 
month li> month in a year. The variations in this ratio arc plotted in graph 1 (A.). 

{B} Variaiimii »« i/w aj ilu (ifwiw. 

The avetag*' ratio hctwrrn the weight of the fish and that of its ovary in 
tlilftnent inontlis of a year was as mulrr— 


Janu.try 


March 

Aju il 

May 

Jimc 

1 ; -003 

! I 

1 : •ytf/a 

1 : *007B 

1 : -OUUd 

1 : -0120 

July 


.SrptemlKi 

Uclolrer 

November 

December 

1 : HlUhl 

1 : 

1 : -01)2/ 

1 : -ouia 

1 : -0019 

1 ; -002 

The i 

iti llitJi 

iT'Uiii gisiphicully 

in the graph 1 

{B) 


Wallmgo atta. 

(fl) Vmittliom in tin: tmgih tij the tnmy. 

The average raii<» helween the length of the fish and the length of ovary in 
the dilfcrcta months in a year is reeorderl below ; — 


January 

February 

March 

April 

May 

June 

1 : 1)96 

1 ; *092 

1 ; *1)90 

1 s *08 

1 : ‘09 

1 : *128 

July 

August 

September 

October 

November 

December 

1 1 -142 

1 ; *11 

1 : *090 

1 : *079 

1 : ‘072 

1 : '075 


The variatiyiss in this ratio, are pojtrayed in the graph 2 (d). 
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Gmph 2 : fVdloao uUu 

„rt, C»«ipl> rfwvbg tlic < Itunf-ies in ihf ttvt'wiiK ».iii<t ni (hi knuih i*t ifir ! »!t i*nil »i« nvitiy in tlifi 

difiereiM months of a year. 

(B) Griiph slmwingtho intiio avrraiifriatio o f ih«r uri||hf yf ilm ii»Ii 4ti4 its ovary i» the 

dilrerent oumtug ol a yean 
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[b) Vaii(itu)n\ in the tt'dghl nj ihc iwaty, 

Tlu* av-rras;*' ratio Ix twmt thi' weight of the fbh and that of its ovary m 
dili'erent month:; in a year is as tallows 


January 

I'Vltrti.n Y 

March 

April 

May 

June 

1 : -OH 

1 : af.t.li* 

1 : •o:);l7 

1 : 1)016 

1 : -0054 

1 : -0363 

July 

August 

September 

October 

November 

December 

1 : ■diitifi 

1 : 'Dlilfi 

1 : 'imm 

1 : '0036 

1 : '0029 

1 : '0041 


The vtu iatio»(s id this ratiii :nc grtiphically represented in graph 2 (B). 


DISCUSSION 

The sttuly of iht'. ilata anti graphs obtained for the lengths and weights of the 
ovaries of the twti fishes Mystus smgltda and Wallago atiu, shows that in general they 
respond almost in a similar fashion lit the change of months in a year. By simila- 
rity is meant that the rise and fall in the ratio t»f length of the ovary are followed, 
in general, by a rise and fall in the ratio of its weight, _ Secondly, a perusal of the 
data tmd graphs shttws that in both the iishes the variations arc more pronounced in 
the case of the weight of the ovary than that of its length. 

This stttdy I'm thenuore, reveals that there is au alimwt gradual attainment of 
peak of both lengtii and weight r>f the i>varjes <>f the two fishes in the month of 
July, after which the pertotl of dreline begins. The period^ before July being thus 
a period of almost inogressive increjisr in the length and weight of the ovaries, can 
safely be rrganled as the prespawning period. _ The graphs and data show that in 
tlic uionlh of August the uv.iry after a period of gradual growth in its length and 
weight records a sudden fall. It is, therefore, inferred that the spawning might 
he taking plaer between Jrtly and August, bttt any such hypothesis can only be ten- 
tative utdess the rhnaliou of spawning is subjected to a detailed study in the natural 
hahilal ol' the two species. But as the peak rrf the length and weight of the ovaric;s 
of both the fishes, is attained only (»nee in a year, the two fishes Mjstus sccnghala and 
Wallago aUti can saiely be inferred to be annual breeders. 

The pre,sent .slvuly .supports the work of James (1946) on blue gill and large 
mouth hass in so far as the ovaries of Iroth tlic fishes increase in their length and 
weight previous to spavving and decrease thereafter. 

It may also l)C noted that the maximum ratio of the weight of the fish and 
that of the ovary is 1 : dll 5 it> the case of Mystus and I : '066 in the case oi Wallago. 
This shows that the ovary oi' Mystus forms of the total weight of the fish, 
while that of IValltigo constitutes 6 6% of the total weight of this fish. Thus the 
ovary of Wallago «tt«’ constitutes a much higher percentage of body weight of this fish 
than that of the twary of Mystus smgliala, 

KlIMMARY AND CONCLUSION 

!. The length and weight of the ovaries of both the fishes Mytm semghala 
and Wallago attu respond to the change of months in a year. 

2. Tht; ovaries increase in length and weight prior to spawning and decrease 
thereafter. 
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M The graphs of Irngih and wrigltl ihr irvatirs ni hiali ilir. fbhes attain 
lire peak mily mm a year mui hener tlir Imlirs are iiifr rmi to be annual 
breederi, 

4* The oViU"y of Itoil/ni^a fHiu inurh biithru percrntagc' of the 

Inaly weight of ihm ihh than that of dfysliir stfn0mhh 
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STUDIES ON THE GENUS XKNOVllAin'MX NICOLL, 1912 
Cr K EM 4TOD A: PL AGIOHCHU DAE) 


ih 

IS'lWAUl I’KA'iAU 'mVARt 
Ih-yniiiiftit tt/ »/ vS'jiVhw, Rai/>iir 

(Rr. rivet ..!l «ti Mav. l!).')*)! 


IN 1 KODUGUON 

Thf emus Xampimjnx was crmtwi by Nicoll ( 1912 ) for a trematode obtained 
from ihr u-Ul-blatldr, uf au Iu<l»an cobra, Iriptdms, which died m London Zoo. 
type teles was nanmd as .ho and placed j- “tJd: 

faniily Dkrocorliular. teK«m/airZwed that Nicoll's 

Xmopharynx it nm an Imhatt mbia, Plaja bmKar ► Kc olnrcd the emus 

rfr,r itniou IS rreavds ihr position of the ovary was ert.niemis. U< plaudtli. gains 
t^Xunnl^rrUvJn.r. Hh.dmto U 92 h) mhkd a second species As«#.r^«.v 

:,\t2 ‘'Vory»io; s:jt 

thesubdaniily Trlorchinaeinstru ot Lscribed a third species, 

genus in the l.undy I)>«-oc.oelud. . aa,,,. 

ironithe gaUblatldu^ 

and put hiss, iec.es under the Alkplm^ Ila 9S7) pointing out the 

genus Xmplmy,. for the reception of his ,Uced the 

disliiiciivruesn ..f this species created u ^ Lepodermatidae 

X, ...» a;.e,», .» , 

pwfofmh ’Anil X. htfrinnldllatui io the rmiu.. < S i iai7 

genus under Plo;,tiou;hiin »- of the family Plagiorchiidae Ward 1917 . 

n,.,,. ,.V. m.m. n. »1.. ; •' with fonoj 

described. A wngle specimen ol emh o .mP A'. Aiwakr of the genus 

hehmi-ing to two already known speaes vr/.., . ‘ gp ,■ ^^pich were 

examined for the tremawdes harbouring th*.n, 

■n„ w,„lt wa. ca.. W in .1. Onpatt^cn. of Z».lngy. CoUege of Scent . 

Jaipur. 
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XENOnUl?K'NX ORIKNrAt.tsi. n.^^. 


The worm is dovsovcntvaUy Hauninl witti t .jnirviot and pnsicrinr ends. 

It is 5‘5 mm, long and 2*4 mm. bt'i.iil arjars thr h’vr! nf (r.if -,!. Thn terminally 

placed oral sucker i)'X> x 0*4:1 tnm, ,n si/.r is largrr than the vrnti al sueker. xijg 
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ventral sucker pkccd at a jlistancrnf 1‘2U mnu from the anterior end measures 
0*35 X 0*34 mm. 


Tlic or.al sucker kads by means of a small prepharynx into the muscular 
pharynx 0*27 x lV'i2 nun, in size. The pharynx leads into the oesophagus 0’19 mm. 
in length and OT I mm. in breadth, 'rim intestinal bifurcation Iks at a distance of 
0*77 mm. from tire anterior cml. The caeca extend upto the posterior end of the 
body and have swollen extremities. 

The excretory pore lies at the posterior end of the body and leads into a long, 
tubular bladder which extends upto the te.stes and then divides into two cornua. 

The two crpjal and rounded testes are placed at a distance of 2‘14 mm. from 
the anterior end in the anterior half of the body symmetrically at one level. Each 
of them incastire.s x 0*32 mni. in size. The cirrus sac obliquely placed at the 
intestinal bifurcation measures O'Ol) x U'05 mm. in size. It encloses a coiled 
vcsicula seminalis, proiiate glands and an ejaculatory duct. The genital pore is 
situated at the intestinal bifurcation slightly to the right of the median line. 


The rounded ovary 018 X 0*18 mm. iti size lie.s behind the acetabulum, at a 
distance of 1*55 mm, from the .anterior end to the left of the median line. The 
oviduct comes out from the inner postero-latcral margin of the ovary to receive the 
common vitelline duct and the duct ofrcceptaculum seminis. The ootypelies behind 
the ovary. The receplaculum seminis is a transversely alongated sac placed behind 
the ootype and 0-3 X Q'l mm. in size. The uterine coils overlap at many places 
the intestinal caeca and extend posteriorly to a level half way between the testes and 
the posterior end of the body. 


Th. vitdlaria <1 f-om «>« 

between posterior level of testes and posterior extent of uterine coils. 
The eggs are 0 042 X 0‘021 mm. in size. 
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\ t'N( )ri lAKYNX NU H H .1,1, «. ip. 


1’hf worm iw dnisovrutmlly lUtJrnrti nuil mc.n*uirs ri'3 nuii. in length and has 
a maxinmm breadth of 111 miiT. anos.-i the level of testes. The tennin.Uly placed 
oral sucker Is large than the ventral sucker and inea,stije.s U-3!) ()•;?>> 

ventral sucker measuring 0‘2i) y; 0*3 nun, lk,s at a distance of Mtimm, from the 
anterior end. The prepharynx Is .small. The pharynx tnrasutes ('• 1'/ >: (V'i.v 
The oesoi'hagus is (VTJ mni. in length ami OHid mm, in hreadih. Tlir iniestiiuvl 
hifurcaliou lies at a distaitGC of (Vila mm from the anterior end. Tim intestinal 
caeca occupy most of the availahle space in the ho.iy an 1 re.rehim; the posterior end 
of the body their ends lie near each othet , 



Text Fig. 2. Xfrnphmax nhvlli, it. ifi. vcniixl vinv 


The excretory pore situated at the posterhrr end leads into a Y .shaped vesicle 
with a long median stem extending ujito testes where it tlivitles into two short 
cornua. 

The two rounded and imc<iual testes are placed symmetrically at one level in 
the posterior Inlf of the body at a distance of 2*Gb mm. from the imteriiu- end. The 
left testis measures 0*32 x 0‘36 mm. and th« riglit is 0*3 x 0*2B mm. in size. The 
cirrus sac 0‘28 x OT2 min, in size, ohlhiuely placed at the iutesiin.d hifm cation 
encloses inside it a coiled vcsicula seminalls, purs pmstatic.i and the ductus 
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ejaculatoriciis. Thf gfiulal pore, is situated at the intestinal bifurcation to tire ligtu 
of the median line. 

The rounded uvaiy O Tt d‘M nun. in .si/.e lies Vichind the. acetabulum at a 
distance of 2‘OU mm. (rnm the anterior end to the. left of the median line. The 
iccepUicuhuu seniinis t)"2d x OIW mm, in RW-e is a transversely elongated sac place 
behind the ovary, I'hc merine. coils arc mostly intracaccal, only slightly overlap- 
ping the, caeca at some place.s and extending posteriorly to a little behind the testes. 

The vitellaua extend frotn tlie oral sucker anteriorly to a level in front of the 
testes posteriorly. The vitelline follicles arc arranged in zones. The transverse 
vitelline ducts pass ju,sl behind the ovary. 

The eggs arc t)'03G X O’O'il mm. in size. 

XENOPH.VRYNX MEURM, n.ap. 

T!h- worm is doisuveturally ll.ntencd and m(*a.surcs :i'7 mm. in length and 
P2ll mm. in m.ixiimnn breadth across the levtd of testi’,s. The oral .sucker i.s larger 
than the veniial srrckei and uum.suk'S 0'2U ; . mm. 'f he ventral sucker lies at 
a distance of 1T2 ana. frinu the anterior end and measures 0'22 X ()‘22 unu. 

Tire prepUaiynx is small. The. pharynx measures 0T(> x 0T6 nnu. in size. 
It hauls into the oesophagiw lb21 nun. in length and UTl mm. in breadth. The 
intestinal bilui cation lies at a distance ofO'fil nun. Irom the anterior end. I he 
intestinal caeca cxtctnl upto the posterior eitd of the body. 

'I'he excretory {rorc .situated at the posterior end of the body leads into a 
Y shaped excretory bladder which has a long median stern extending upto the testes 
where it divides into two cornua. 

The two rounded and equal lc8tc.s arc placed symmetrically at one level at a 
distance of l-«2 mm. from the anterior end. They are placed in the middle of the 
body and each of them measures 0*21 x 0*21 nun- The cirrus sac is oval in shape 
and U-Ul X 0'07 mm. in size. It is placed vertically at the intestinal bifurcation 
and enchwes in it a coiled ve.sicula seminalis, pars prostatica and ductus ejaculatori 
The genital pure is situated at the intestinal bifurcation slightly to the left of the 
nn.di,in line. 
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11 k: cmil iwary X m man !i».'i lirliiml the vfiiira! sucker at’ 

ilistaiKK! of rii miiK friuii ihr untnuu rtuL The ir«T|i|,ac:ti{iiiii sfininj^ j 

0*18 X 0119 innu in utul lir^ hrhiuO tlir iwaiv, 1lir nifrinr- .. n 

" * ***e cuiis are 

iiitriumecal tnostly aiwl extend fK>Mfri*nlv lo s^atir ili?Kaiirr hrlOnii ihr testes 



lext Hg* 3* X^mpimpm n* vfiue^il vi*"w 


The Vitelline follteleti are aeriiiKtrif in anti rxienii ^mirriiuly feuiti the 

oral sucker. Pustcdurly they rxtrud „» thr dv-hi «.* si Irvrl »».{w.,y Unwrrn ..vary 

•md tesuj sukI on the left to the Ifvcl (»f the Th" ttiiin*>vri'ir vitelline ducts 
pass behind the ovary and join to fono the contntotj vitrllino dart. 

The eggs are O'OilG x inni. in sisr. 
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:XEN0N'IARVNX RAlPURENStS.n. gp. 


The worm is dorsoventrally flattened and measures 4*9 mm* in length and 
1*4 mm. in maximum breadth across the level of testes. The oral sucker is larger 
tlum the ventral sucker and lies at the anterior end. It measures 0*32 X 0*32 mm. 
in si'/.c* ’Fhc ventral sucker lies at a distance of 1*2 mm. from the anterior end and 
measures 0*24 X 0*23 mm. in sissc. 



' I fjit 1 if*. 1. Xmi^hnmx n, Kp. l’)(n,*ial view 

'riif oral suclifi* Ir.-ulfi by irearis of a sinall prcpbuvynx into the pharynx 
0-16 X 0-21 tnm. in iv/x. 'I'he ] haryjix kacls into the oesophagus 0'28 mm. m 
length and O'OB Hint. luVirtathh. The intestinal bifurcation lies at a distance ol 
0-77 irmi, fiorn the anterior end. The intestinal caeca extend upto the posterior 
end of the body. 
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The piUT siuutfd thr 1*11 rnd nf' thr inhiy 1 rads into th 

excretory bladder which is Y shaped with a hm}\ iiirdiaii 'fiiriii cxi ending upto the 
testes and there biftircating into two cunina. 

The testes subgl<dndar in shape, and iniiararea,! in piemioii nliliciudy set T 
the anterior half (if the Ihidy. Hir ^iiiietior trsiis iiuMsiirr^, iV;!;! (h2B mm and 
lies at 1*9 mm* behind tlie anterior end* ‘riir j-eFiirrior measures 0*29 

X 0d)9 mnn ‘The eirrm sac h vertically placed at the itiirroiiial bifurcation and 
measures 0*22 X 0*09 mnu It rnehws a coitefl veiimili •*miiimahru pars prostatica 
and the ejaculatory duct » The genital pore is ruedianlv ^uimiinl at the intestinal 
bifurcation. 

The ovary is somewhat (Wal and mraroirrst 0*1/ . 0*2 i mm, in six^. It lies 

at 1*51 mrn* from the imterior end. 'The recrpt^ciiluin srmini,^ lies behind the 
ovary. The uterine coils are mostly inirararral ami extend posteriorly to some 
distance behind the testes. The vitrilarla aie ^irranged in /.ones and extend 
anteriorly from the oral sucker, thrurrhnly limy rxteinl i»fi i lie right to the level 
of the testis and on the left to a level about midway briwmi posirrior Inirder of 
testes and posterior extent of iiteritm cmls. 

The eggs arc fhtKIu K 0*021 imm insi^^.r. 


MtSl U Xsit IX 

Xmnphmjnx m sp*. X. nmlih m "‘P* m **p, diliVr from all 

the known species of the genus m having dm tesirs •^VMMieim'aih placed at one levl, 
Amongst themselves they diilVr in thr p*nirH*»r r\triii «4 viirllana ,tnd the position 
of the testes* In A". efiV.aif^len n» sp. dm vorllana r,siirni| up, in 4 ifvel midway 
between the posterior extent (4* the titenne t"(npi and fh»" | 4 v 4 euur border of testes 
which arc etptal in si/.e and placed in the antcnui Irali »»!' thr In A'. nicoUif m 

sp. the vitclloria exteml uptoa Irvr! in bout of thr tr?ar'i wliicli ate unecpial insiK 
and placed in tlu* posterior half ol du* IhhIv* tn Ad n. sp. the vitellaria arc 

uneven in their posterior exirm„ thr testr'i air mpial in f*i/.r and placed in the 
middle of the l)fdy, 

Xempimrynx Tiiiputaim, n. sp, rfsenildrn Ad /a'ii/rH?iw m liavmg die testes only 
slightly obliquely set hut tlilfers fiomtiinthr |Hiarinn rxirnt nt viteliaria» the 
position of the testes which are placed m the anirtioi lialfot tlie body and the 
relative size of suckers. 

^ In tlie geinis A#ie/j/i4fjvnv tlir testes are diagoiml but in Ad lOiVfihdidy n, sp*, Ad 
nicolli^ in sp. and Ad rnmrrn, tu sp. the ir,strs aie opproite winch rrriuires the elabor- 
ation of this character in the diagnosis of the grinw. 

Thus the genus Xamphmjnx imhulr?i onlv ini spra :,.ti lar* 'They arc listed 
as below: 

Cdenotype: Xmapimrjnx I9i:d m A'api taindonZoo* 

Other sjiecies : 

A. pimior BhateraO| l92tx in 'ImpHim'4ii$ pimlm, R.onayui Eaiigoom 

X. bitipkiga SrivHStaviq 1954, in Z pmuM; Lnrkiniw. 

A. mdim Baugh, IPdb, in a colubrid snake; Ilaiiaias Oanii. 
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X. pvrifitmix Simla. lOrtB, in Ptyas mumust Hydrrab.ml. 
A', heimvitcllalm Simla, l‘J5B, in llpiscaton Hyderabad, 
X. Omnialts, n. sp. in ■{[ piscatm; Raipnr. 

A', nkolli, n. »p. in T. pumUir, Raipur. 

A*. n, J*P" ni J* • ptsc&kt ^ R.upui. 

A', riiipmrnaiii, n. »p. in '! - Ruipnr. 

Key to sprrirH ..rthc genvis Xempharynx Nicnll, 1912. 
Oral sucker smullrr than vruiral sucker 
Oral .sucker larger than ventral sucker 


1. Po.st('rior extent uf vitrllaria upt« level of testes, . 

teste* i.t third eparter id' laxly -Y. pynformu. 

Posterior extent of vitelkiriai beyi»nd posterior 

testis uptt» level of uterine coils, testes m'postenor _ 

half of lHKly ”• X.piscator. 

2. Testes symmetrically placetl at same level ... 3 

Tesle.s diagonal — 

3. I'r.stes unetjual in si/.r in po.strri_or half of body, 

tKisierior extent ol vitrllaria in froiU til anterior _ 

border of trsie.s ••• n. sp. 

Teste.s e<jual in si/e •** 


4. 


Fcwtciior rxtrnt uf vitrllaviu tinrvfti, tfstes in 
nikkilc 

Posterior extent of vitellari.i even beyond testes 
which aie in iinteriur hall ol laxly 


... X. mehrai, n. sp. 


... A'. Orimtalis, n. sp. 


5 . 


G. 


7. 


8. 


Posterior region of cirrus sac overlapped by 
ventral sucker. 

Cirrus sue. away from ventral sucker. 

Testes in attierior hall ol bixly 

Testes in posterior halt ol l>otly, vitcllaria not 
extending beyond testes 

Pti.slerior extent of vitcllaria even, Oesophagus 
small 

Po,sieiior extent .d vitellariu uneven, Oesophagus 

lurgc 

Vitellai ia extetwling upto level of auterior testis, 
uterine, coils not extending beyond testes 

Vitellarm extending upto level of posterior testis, 
uteritic coils extending VteyojKl testes 


X. indm. 

6 

7 

8 


... A', biliphaga. 


... A', raipurensis, n. sp. 


... A'. heUrovitellatus . 


... X. solu.t, 
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w.hSi Vi\i xr-. 


The iiuilim’ is tu Du N, Hy:%^sl*"i' m 

Sdrncc, R 4 U|«ir tov hi% $iilri<M .m-l .xnilnur in tins u,m| 

liuf' to I'liriripnl lh\ K 

rrHUtidi Infiluifs iln^nk:* nrr 4;n'’ \, : 

Znokiiiy, ikiUfi^r nl Hrinn/r l\w m jimma v, ,uiX i * Si 

rollctiion of hosH, 


lU !■ I H I X* 4 H 

lUuglnS. tk VMk fUsatK^uOMiO' j ... 1 . *5 1 *.., h.rri^i 

Aa, XXVIdHJ'i^r^UX 

ilimtou It. IX l!^ 2 U tlif nu't-.* | .'tnr.si* : .i \V,.aM- “..uXr, 

XVUI, 4*11. 

Klulil,\Llim ila .* li-ui 

vtlShegmiui AVw/»Ii 40'^^ XiCiilS XS A J I, 1 1 

jMfhnxlL K. Atiewgrnn. ':■■ i ■'■. 4 , 

Inmitt lor^ior wiJh ii .4i,n-i*n ;%'•>'' .ni %. -.?' iJ^ 

LVMVIX 

I 1 U' rtn4 *i:-:r.ii? 'H4.'N,>'s t-i V' ‘im^ 

wtU 4 >lr-* ^ . Uv siU *■« -? ti--’ 

454-IIXI* 

Nkolk VV, iJn t^V4«r^4V U/lUl*': j i; i .. i . , :. • ,'l 

(4) li5l4fH.f, 

Fod»uRl!ri5. Sv's^niMln .\5. 't'. \..i r, : , A, ii 

S'mih4,S, S* Sttl»tsr'U>n dir n''rnil!''H-!r |'',;si,|v4r j .,1 r\ l . r, J 

V 4 I .Bji itasfiix 

HrivMmVii^ N. N. i9fa, < X* 4 iriv tr.nnii4jr‘, hii a ^ 

itUlb W4ir4' Sii.jk**, i-;4' \',.«In \' X X. 

Strum, J. Ilftitugr »n*i %ur;H'.ni« --ki U<'nuo>''4'-,4 U.Ofuui.; X 

/.utiiiiunruhmtg }nu *kt Iki* hrrjX *4v» .'4;.. > t^v,.r,u An, \ •. .4--%'i 

167-172. 

Yiimapli, H. t6JilX arXiuuiXuui' V'4 | I ';u* -X..'," ■ n't’u.ii-*. 

Ill Iuirt4lri4'f‘ |}?? * Arn- A'-.sl 


(-• *!<>gv* UoUcgc of 
'*'• llianks are also 
I'ntviaiiij^ necessary 
''■»k'i.'i).i. l,ccluriT in 
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El I ECT OF CERTAIN CHEMICALS ON THE GROWTH 
OF SAL SEEDLINGS 


/O’ 

N’. K. |.\IN 

ill S. li. H. CdUge, Bilaspur 

iRwnvol ..11 (ith NU. ti I'lSy) 


iNruomrcTioN 

Sal {Shmi rduslu tJar no. Q is an impintant timber tree of India. The problem 
ol Sal reReneration has dr.twn the attrntion of most of the workers in the field. 
Several virwvi have Iwruj-xpi esscd on the chemical requirement of Sal tree and its 
smbnu-.s. < 'H^i h.is rrmarked that Sal primarily grows on acidic soils. 

Oiitiuh smd a U/ } ob>t, rvnl that 2 : ol organic matter is not detrimental to 

Sill srrmu4.?;L I mt ana htiAraci^ lirlicvc that Sal regenenuiou suffers on the 
pil uch in niAiirt* Pini (thhi) has suggested that poor regeneration of Sal 

itt \h I . dy ditf Ca il^evrasr lu mn\ acnlity cauad by the evaporation from 

Soil in frlirti airarn Ininlicrs Putt noted that much of calcium and 

niagiir:aum are rmnurtt t ir jioil l^y leaflater but phosphorus, potassium and 
nUM^grn do run irtui n wlueh advrisrly rdVet Sal regeneratknu llewctson (1953) 
reiiuukcal that Sal iruuitr liigh amount of mineral nutrient to survive. Puri 

(Ual a) and kliaii (Itlai) Itave liha rcpiirte^l tin: occurrence of Sal on different types 
of rock atwi sod wlueh air acidic in iiatnrr and poor in calcium. 


^Ihc prrtrnl invrjitigatiiaLi were, therefore* designed to krum the effect of 
cettain cltemitaiis on the gtowtli uf Sal seedlings as a step in its nutritional 
requirement. 


I he experiments were comhicted in the Department of Botany (inside the 
laboratiu’y) at KI;diakoi!ial Mahavidyalaya, Jabalpur* during the month of June, 
Plolh JalmljHir dori tmi come under Sal climate* 


CLIMATE 

I he cliinale of jahaljuir is mduhrious. Rainy season commences from ■ middle 
ofjuur mifi extend u|'i ti* early Srptemlier when about 1250 m. m. of rains are 
lecrivrth Augutit \$ the weiimt moiuii when mean temperature is 27^ C. Winter 
seu.iou a,arfM Irom N'ovemhrr and roiuinues upto February when the mean maximum 
and iiuuiinititi irtnpru,iun'e?f are (k and 10^ G respectively. Winter rain 
seldom rxr*errL‘i niorr than till tiu in. The month of March has a transitional climate 
betwrrii winter and sufinnrr. Summer season extends from April to middle of June 
wheii the mean irmjirratnrr goes u.i 311*5^ G. However, somewhere in May an 
ahsolucr maxinnnti trnij>rr«urf of 47''^ G inity sometimes he experienced. 
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Seedlings were grown under dill'erent treatments in specially prepared sandy 
alluvium. 

Sandy alluvium brotight from adjoining stream was ignited in an electric muffle 
furnace at 800° C. for 12 hours to rennwe -its organic matter. It was allowed to 
cool and then dissolved in excess of 0’2 N glacial acetic acid and kept overnight 
to leach its bases. After filtcration leaoltate w.ts reirclrd. Tlie residual sand was 
washed thrice with distilled water, dried and finally used for the experiments. 

A normal culture solution was prepared by dissolving the following ingradients 
in a litre of distilled water : 


Calcium chloride fused 

.#• 2'84gmi. 

Potassium hydrogen phosphate 

0*71 gm. 

Magnesium chloride 

... 0*71 gin. 

Ferrous ammonium sulphate 

•.t in traces. 

Sodium nitrate 

0*71 gm. 


In addition to the usual ingradieuts of a cuUure .Hululiim scKlium nitrate also 
was added in this normal solution to ascertain the rll'rct of the elctncnt on the 
growth of Sal seedlings. 

Sal scedings raised in petri-dish were transferred to culture pots. At the time 
of transplanting, the seedlings were about 2 weeks (since germination) old ; during 
this period roots and foliage shoots were adeupiatcly developed. 

In all 7 replicates having one pot for each treatment were arranged. 

The following solutions were added separately to each pot once every day, 
keeping in view the available moisture in the surface soil ; nearly 20 c- c. of the 
solution was added at a time : 

1. Normal culture solution. 

2. Normal culture solution plus 0*001% solution of indole acetic acid 1-3. 

3. Calcium chloride deficient normal culture .solutitin. 

4. Potassium hydrogen phosphate deficient nmanal culture soUiiion. 

5. Magnesium chloride deficient normal culture solution. 

G. Ferrous ammonium sulphate deficient normal culture aoUslion. 

7 . Sodium nitrate deficient normal culture solution. 
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'HJD ai qip^iq^fq^l— -q/C *g 'H 



Km. la:- 


From table I it is noted that iit pot miiiibru 4 ;iod 5* which were dcHcieat of 
magnesium, potassluto atid phosplunui, the ,smilings died within a week, thereby 
showing the essentiality of these elements* " 

With calcium deficiency the seedling tnrncil p.dr arid grailually bent down • 
the plant ultimately died in about 5 wec'ks. 

The young plants treated with normal culimT solution am! tVirous aamumium 
sulphate deficient normal eadture, solution have shown poor growth and the plants 
died within 2 months of the treatments. 

In pot no. 2 having indole acetic acid the seedling grew moderately till the 
time of closing tlic experiment. 

Sodium nitrate deficient normal culture solution was supjdied to put no. 7 
where the seedling showed the best growili, The young plant Jieve attained the 
height of 14T cm. and had 3 leaves at the end of the experimems (in the period of 3 
months). The root system was not well developed (see plate 1|. 



PLAt'K 1. 

SAL SEEDLING AinCEE 3 MONTHS Or OHmvTII IN SAN0 
I— The seedling siipplbl whh aon«.^l tulturr ^ohilum |4tn ml\\t ureiF" jintk 
H— The seedling supplied with sodium uitnUeadkiem itiiruud euUurr 

CONULUSIOM 

AC(. reveal the prolmlnlity that IV>r the Rrowth ul' Sal 

{onorea robusta Gaertn. I.) seedling calcium, potassium, pliosptimms, magnesium, iron, 
sulphur, nitrogen and chlorine are necessary whcrcai sodium appears to be harmful. 
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UISCUSSION 

Tiu- ntfsrnt oti!iriv;vti<>ns ;»rr in cnnfirmwtinn with those of V/cavcr and 
ni mm nnlH) who hnvr nnird that for nomnil growth, plants need only the soluble 
S of ninogrn. stjlphni, phosphorns. potassium, naldum, magnesium, iron and 

'while sodium has not hern gmrvaUy conshkml as essential to growth and 


rlevckZenrof planTs hv'm workers at tlu- same time it has becn^ reported to be 
wlremdy toxic t > entain plants, as mvcsugatcd ! 


nlanis as itivrsiiti.Ucd hy Ikuuiuent (1932). Much work 

bm^dmm' on Ihe ’ mluht;or; ClVct of nmUvm/o.i plams. kukhWe. Satyana- 
Itas O' t o . , It... Kill \,/f>iil{alivi;iman ( 19 : 


* Mukhrtircaud Venkalavamau ( 1959 ) and Sarin and Rao 

vily Vrer. , Uir l.u.mOl dfa« of thi. domoot »n 

.SUMMARY 

Sand culture rxpci imcnis were utulertiiken to evaluate the nutritional require- 

ments\ifSal(.V/«crr«ftoa<;aerW ^ 

t . ...tthioii to noumlniUurr ingradieots sodium nitrate was also added to 
In ‘ ‘ " ‘“f 7 ^piicates having one pot for each treatment 

t)«e !d*lhe mu was supplied with nonnal culture solution; another 
were ail. p POl solution of indole acetic acid and rest ofthe 

by mnm.il tmt ^ rvrrv dm with nonnal culture solution defacient in one 

pots were that for the growth of Sal seedling 

of Its constuuieius. ‘ ‘’^ 5 ’' * "i,! sulphur, nitrogen and chlorine are 

jsr; 

oi the plant. Af.RN<hvi4.iK;KMhNT 

T .u., vmv mu h m uHul to Ih, H. U. Rmdeyu, Department of Botany, Science 
i: W Km.l.«w. rvrrl.-,.U«R iwddt mid comunt eacour.g- 

cment during the rmire prt iml ol this mvcstigalum. 
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STUDIES ON GALL MIDGES <ITONIDIDAE:CECIDOMYIIDAE- 
DIPTERA-NAMATOCEEA) FROM INDIA 


Dr, S. N. R.\0 mvl M! .'. f'. t Jlun'ER 
Departmmt of of Scimr, Motipw 

t Rer.eivel <in lOih .XHgii-*!, Itl )!) I 

Of the innumerable number of mid.'cs received for idemilic uiou from various 
sources, only a part of the material has been aitciidcd to for the present paper. We 
include in this paper some midge.s mcnliitned for the iirst tisne from some of the 
States in India and record here inforniatioas reyjirdii>K their parasites. In this paper 
has also been included the detailed description of a new species of the genus Kamp- 
todiplosis Felt which is reported to be prcd.iceous on inealy Inigs on citrus plants at 
Bangalore. Incidcntly, this is the first record of this g-nns from our e.ttuntry. In 
addition, important informations regarding second <»r alternate host plant for 
Asphondylia teplirosiae Mani, which is also recorded fiir the first time, is included in 
the present paper. 

The type slides arc for the time being irlaitied in tlie coll, rtion of the senior 
author. 

Sidifamily Ihmidulttmo 
IVibc Lmoptgfitti 
Pfeolasiopimt tepdmlmdrm Mani 

1943. Nsolasioptera u-pbalanirat, Indian. Mu.\., 3l» (4) : t*'.)'/ 

1952. Keolasioptera cephalandrae, Rao, Pm. It, Pint. S<k, hmdon,2l : 51. 

1956. Neolasioptera cephalandrae, Rao, Ann, Mag, Mat. Lmtdim, (12j 9 : 

09 ief ?). 

From among the spcciiacus K'ceived for identliieation ftoiu the tioverenmont 
Entomologist, Andhra Pradesh, Rajeudranagar, (P. t>.) Ilydnaluid-Dn. is a tube 
containing spccitneus iu spirit Uibelled “gall lljcs, I. »c. Amlliia. Host: Cocema indica, 
dated 12-11-58, Coll. St. Edwin. (A)’*. 'Fhese were sent l>y Mr. C. Krishmi Murty, 
M. Sc. ('Ag.), F. R. E. S., Assistant Entomologist, R. S. B. .Scheme, Bapatla, under 
his D. O. No. 108/58 dated the 14th Nov, 195B. 

This midge which is previously rep»>rtf<l from a large mimUer of places in 
India (Rao- 1955) is for the first time bring repotted from Iftpatla in Andhra 
Pradesh. 


This midge is parusatized by imUmnm indka Mani (I SMI) 


Ti ibe Daiyncumi 


1936. 

1955. 


Dasymm Uni Baiiu s 

Dasyneura Uni, Barnes, Ann. Ma^, MeU, Hint., 17 (U)j : 273-74. 
Dasynma Itm, Rao, Ap^a Unto, f. 4(1) ; og p 
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\VV liavr hoforf tw few maU's and fi'inalrs iTarcd l>y Miss P. Grover from the 
infrctrd buds of linst'ed aud labrlled “Reared in the laboratory from infocted buds 
oUAmtm tisitmimiim Le., Feb. 1959. Nagpur, Coll. P. G.” aud a very large number 
of the sanu' undg<'s i rarril Ity Dr. S. N. Rao on various occasions from 1953, in 
addition to one cT bibcllcd ' at light, Rauulaspcth, Nagpur, Coll. SNR, 16-2-1959.” 

This midge was previously recorded from Pusa (Bihar) and Delhi (U, P). 
'fliis is repoi led_ to be a niituir pe.si in these p.arts of the country and also attacks the 
tender buds of ''P7 plant,” {Si'mnum indkum Linn.) in the rainy months. 

'I'his is parasati/.cd by an unidentified c/iafcW. 

Tribe Asplwndylini 
Asplmndylia sesami Felt 

1916. Aipkmdjlia 4B : 31. 

1955. As/diamirlia sfsami, R:io, Ann. Mag. Mat, Mist., (12) !) : 70. 

1957. Asplmndylia mami, Rao, Indian J. lint. 19 (1) : 3. 

\Ve refer to this species few females and one male “dissected and mounted on 
slides labelled S. N. R. Coll. Aug./Sept. 1959, Nagpur.” and a large number of 
males and females reared by Dr. S. N. Rao, from the flower bud galls of Sesamum 
indUum Litin. here at Nagpur. 

This midge, r epot ted to be a tninor pest at Ilydcrabad-Dn,, is becoming 
more erotiomie.tUy imponant iU Nagpur, Tl is previotwly recorded from a variety 
of jtlaces from all over the country. 

This midge is parasatized by tinrylnma nesioitts Crawford (1910) and Inostemma 
sp. (Pmthi and Mani UHO). 

Aisphmdylki tephmiat Mani 

1943. Aspkmdyliti tepfimm, Mani, Indian J, lint,, 5 : 152, 

1955. Asplmndylia iKphrosm, Rao, d.j|ra Univ.J. Res., 4 (1) : 245. 

1957. Asplmndylia tephmiae, Rao, Indian J, lint., 19 (1) : 4. 

We refer to iliis species several males andl females received from Mr. N, P. 
Kalyaitam, Iiectttrer in biology, Annainalai University, Annamalainagar *wo 
lots under hi* letter Nos. nil dated the 2nd Sept. 1958 and 27th Dec. 1958. 
This is tttaloubtedly the same species as described before by Mam (1934) but 
is .slightly dilf'nrnl in its proportujns ttf the antennal and the palpal segments. 

Mani (19;!4) recorded this specie.r at Delhi to be forming a gall on the ovary 
ttlTeplmsia eandida Dc. I'hc ntidges on luind were, however, reared by Mr. Kalya- 
nain frotst 7 . fmrpntrm Pers. Thus, this midge is now shown here to be causing 
galls on two dillVrent host plants. 

Thi.s is for the fitst lime that this midge is reported from Annamalainagar, 
Madras State, 

Mr. Raiyanam (19.57) reported that this midge is parasatized by Amadafws 
pTosimus Rerr, (Knprlmidae : Hymcnopteiii). 

Tribe Ttijilm 
J)yadiplo.sis fici Rao 

19.51. liywtiphms pit, Ran, Indian, J. lint,, 1 1 (2) : 123. 

1955, lifiidtplnsh'jid, Kao. Agra Univ.J. Res., 4 (1) : 257. 

1957. iJymitplmh'Hi, Rao, Indian]. lint., 19 (1) : U. 
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From among the mntrrSaj nndfr itlrntiiiration arr ft mivd two males and one 
icmalc which belong to this npccics. The miunml is on slides and labellra 

^^AnrangabachColi:PRl). bh7-l95ir\ ' 

This species* producing di^iMhaprd galls on ihr Iravrs nl inms gkmerataKoxh, 
were first reported from Agra (Rat> 1951). »Hnbsrqurtilly Rao Cidlected the same 
insext from Andhra and the ceuiral jail premises, Nagpur. I'his is the first time 
this midge is recorded from Aurangabad. Ilombay State, 

This is parasati7/ed by an utiidemifieii dlmkid* 

Pmhydiphsh ofyZ^u (W, M.) Maui 

188 L Wood«\Iasan in Riely* Jmer. wViiliiriiliil, p. 149. 

1913. Ckcidmnyia oryZm^ Kieirer, C?m. An., I!i2 : 217, 

192L Pmhydiplms orjZm^ Fell, dfem. De/il, Agrin !mluh lini. 7 : 16, 

1934. PmhydMosis 0 ryZa(\ ^iani, Ra. Irnlm, Mm,, $$ {4 ) : 433 (Sp, first de- 
scribed), 

1955. Pachydipkms oryzm, Rao* Agm lhm\ iAq, 4 (1) : 279. 

We rcfe.r to one cf* and two labelled *hit, light, $e|it,/'Oci, 1957, Ravinagar* 
Nagpur, S. N. R, Ooirh This is one of the injmious iiiktgrs to- the Rice crop. It 
is reported from various rice growing regions of our country in addition to Tava 
and Formosa. 

This notorious midge is parasait/xd by Pr^lfpimi^ myZiU Rao(Pi5d),. 

}Campit}d{ptmk sp. nov. 

^ Length 1*00 inm., Ihitly li||hl brown to rhirk lu'own, I'iyrs confluent above. 
Antenna light brown, incomplete witli thirtrrn segments, flagallatr segments blnodosc 
with short stems gradually becoming irmiwer imvatrii aprx, with ' two whorls of 
long setae, one on basal and second mi apical enlargemenis^ circumfila in three 
whorls, regular, one wliorl on basal and two on u|nr 4 il enlargements, middle whorl 
slightly shorter than the other two ; firit segment (fig, III) pale yellow, widest at 
apex, maximum width nearly one ami one-Uiird its length, with hmg setae ; second 
segment (fig, 18) subglobose, smaller than tiru segment, width one and ii half times 
Its length ; third segment (fig. 3) fused with fourth legmeni* three: limn the length 
of first segment and greater than first and second segments comluned, l>asal enlarge- 
ments as long as thick, globose, basal stem short, Iwirnder than long, length three^ 
fifths the breath and nearly one-fimrth that of basal eidargement, apical enlarge- 
ment as thick as basal cnlargment and a little loir^er than its width, wife 
^mally than at base, apical stem nearly ns long as thick and -one and one- 
third times longer than basal stem ami three times greater limn apical enlargement; 
lourth segment (fig. 3) longer than third iegmerit, basal enlargrinent imarly as long 
as thick, basal stem as long as thick and half the length of hasiil enlargement, 
length of apical enlargement one and one-fifth times m dsameirr and one and 
one-third that of basal enlargement^ apical stem a lilile h,:mgrr than its width 
but equal to basal stein ; fittli segment (fig. 4) a little hingrr titan founli segment, 
basal enlargement a little less than tine-fourlli the length of segment, length 
ol basal cnlargeanent a little less titan Its width, basal stem as long ai tliick and 
nearly halt the length of basal enlargemeuti apical enlaigroient longer than basal 
enlaipnncnt, Imigth a little ^more than iti whlili, apical item longer than basal 
stem ana hau the length of apical enlargeiuenl and also one anti half rimes its own 
diameter, sixth segment (fig. 4) longer than fifth segment, baiiil enlargement a 
litt c less than one-fourth the length of the segment, nearly m hmg as iliick, length 

I 3CK) I 






Fig, U Whigufmak, 

,, 2* Cliiwofiuak. 

„ Third aiMl i'mi th atiknual sftgtn<;i.ts of male. 
4, Fkh m\d mih antennal sogtnenti of mak, 
!u NiiuU and tenth amcnnal segmenl^J of male. 

»» ih FhU imtemml Ht‘gmemHH>r mak. 

,, 7. Filh antennal Jiegm<aU nl' mak, 

B, liiiKl daw mak. 
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Hi l‘4|4iuhiutr» 

M I L TfWh ,imrmt4l ir^j'-urnl i*f Irus.ilr, 

,» 12, Kmh ,U»lriiiMl ,if |rri|..||f 

n l\ ^^vr^U^ ,*nr 

,, 14, I liih »4' 

ii I4, iHrrr m| |r.| ;|lr 

tf Nk I tuiit filial i. urili <irifiiin'i}|» *4 ifrtii4lr 

I, 17, I4f|!| Hv»'J ^.|| Ii:;|||4|j?, 

„ III* Fir^t iwu *>! 
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fbisal sicxn iind onr»f»«ii lU tu«« its own iiiamctt'r and a little less than half 
knttth b.wal rnS.umimt, apical enlargement similar to the preceeding 
Zmmt apH-al slrtn l(»nnci' than basal stem and a little longer than half the 
b'Lth of apical rnUivgcmrnt, nrarly twice Its own width ; ninth segment (Eg. 5) 
curlv similar to sixth segment : tenth segment (fig. 5) as long as ninth segment, 
'Ith of imsal enlatgement one and one -lotirth times Us diameter and nearly one- 
ihiirth the. lemnh of segment, hasal stem nearly twice as long as thick and a little 
MS than Imsal enhugetnent. apical enlargement ns long as thick and a little less 
him one-third the Ifttgth of segment, longer than basal enlargement, basal stem 
twice, as long as thick ; twelfth segment (fig. 7) shorter than tenth segment, nearly 
siini’lar’ in other details except for the narrower apvcal stem ; thirteenth segment 
( k h loiiKcr than twelfth but etpial to fifth segment, basal enlargement narrower 
mi rest of aegmenls. length a Utile less ih.m one-fifth the length of segment, basal stem 
witfer than apical stem and thrice as long as thick, apical enlargement longer than its 
uwfdiameirr, apical stem nearly half the length of basal stem and two-third times as 
Z as broad. I'alpi, (fig. 1») bale yellow, triarttcukte, sparsely setose, first segment 
th-m broad, length mre and Wo-fi!ih tts maximum diameter, second _ segment 
longer than first segmetu, cylindrical, slightly broader at base, as long as thick, thiM 
segment cylindrical, longest of all, longer tluui first and second segments combined, 
eSih fom ami a half times its diameter. Mesonotum dark brown, scutellum and 
oust scutrlhim light brown, scnielbim paler than post scutellum. Abdomen light 
bmlm Wing (fig. » byline. nbl“»K. « Ififie oyer twice as^loug as bmad, absent 
.VeioiniiiH the co.sta at about the b.t»«l one* thud, stiaight .ukI reaching the wing 
miain bev.md the apex .U,., absent. and «-<« forked. Haltcres pale yellow. 
L?gfp;dn'<'lfi»'^ *‘**'"^* right angle, empodium 

shorter than claw (figs> 2, U). 



1‘0'm w. 


tdrnitalia (iip. lU) brown, spaiscly tSfoSs'^^'thrm^^^^ 

a basal lobe, longer than bmad. length j . shorter than basal clasp 

mum bieadth terminal clasp /‘'“S ^ooxh, 

ifgriiciit^ griiciiiiilly Uiprrmg at lh« ^ 



Icngtli tliree and half times the maximum breadth, more closely setose than basal 
clasp segment, dorsal plate short, broad, deeply and broadly cleft in middle lobes 
divergent, broad, rounded, fairly setose, cmarginatc, ventral plate narrower than 
dorsal plate, as long as dorsal plate, deeply and broadly cleft in middle, lobes 
narrowerly rounded at apex, divergent, moderately hairy and fliirly setose”; style 
long, slender, longer than dorsal and ventral plates, Irroad at base and narrowed at 
apex, harps beset with recurved thick hairs. 

$ length 1'12 mm. Body redish brown to light brown. Eyes confluent above. 
Antenna shorter than body, light brown with fourteen segments, with short stems 
and two whorls of long setae; first segment (fig. 17) pale yellow, longer than 
second segment, broader apically than at base, length nearly equal to maximum 
width; second segment (fig. 1 7) Jsubglobosc, length nearly equal to its diameter, 
darker and smaller than first segment; third segment (fig. 16) cylindrical with 
a short stem and fused with fourth segment, with very little constriction in 
middle, length little more than twice its width; fourth segment shorter than 
third, cylindrical, constriction less prominant at the basal two-fifths, length 
little less than twice its breadth; fifth segment (fig. 14) shorter than fourth’ 
segment, constriction less pronounced, length less than twice its width, stem short; 
seventh segment (fig. 13) nearly equal to fifth segment, length twice its width; ninth 
segment (fig. 12) cylindrical, with very slight constriction, shorter than seventh seg- 
ment, length a little longer than twice its diameter; tciUh segment (fig. 11) shorter 
than ninth segment, length, twice its own width; twelfth segtnent equal to tenth 
segment in length but little slender; thirteenth segment similar to tenth sagraent 
but slightly shorter; terminal segment (fig. 15) similar to twelfth .segment, slender 
than penultimate segment, with a slight constriction in the basal half and much 
conspicuous constriction in apical one-fourth prialucing a knob like structure, knob 
one-fifth the length of segment and a little less than twice its diameter. Palpi 
pale yellow, triarticulatc, long, sparsely setose; fir.st segment globose, length 
nearly equal to its breadth; second segment oblong, lengtli two and two-fifth of its 
diameter; third segment longer than second segment, length twice its own breadth, 
slender and oval. Mesoaotum dark brown, icutcllmn Uglit brown and post scutellum 
pale yellow- Abdomen light brown. Wing in nuilc. Claw bifid, bent at right 
angle, dark brown, longer than empodium. Ovipositor exserted (fig. 9) with one 
long and two basal small elongated lobes. 


Holotype 1 ^ dissected and mounted on slide and labelled ^'reared from mealy 
bug on citrus, G. S. 35-A, VPR ColL Bangalore*^ from the material received for 
identification from Asset. Director, (Biological control) Bangalore, 

under his D. O. No. 9/39/56 dated the 17th April 1956. / 5 . 

Allotype one $ dissected and mounted on slide and leballed as the holotype. 


Felt (1918) was doubtful about the number of antennal segments of the species 
desenbed. In the case of iT. indica sp. nov. it Is definite that the antenna consists of 
14 segments. This species undoubtedly l>elonging to Kamptodiplms Felt ditfers from 
the only known oriental species of Hit gmm K nduM (1918) in the third and 
fourth antennal segments being confluent, in the hind claw being bifid and pro-^ 
^alia^^* ^ antennal and palpal segments as well m in tlie structure of the genl- 


AGKNOWLEDGJvlEN FS 

We are grateful to the various authorities, acknowledged tdsewlterc in this 
paper, for the supply of material. We are also grateful to tlm authorities of the 
Gollcge of Science, Nagpur, for all the facilities provided in completing this work. 

l 304 ] 



Our thunks arc ajso ilnr to Dr, M. 1). L, Srivastava Professor and flead of tiic 
Zoology Drpai tmrnt, AlUihalmd Ijuivnsttyj in whose laboratory a part of this work 
was carrictl out by the pnrior author in the summer months of 1959. 


LISl r>l RhtERENCEvS 


\U- w, I .. t'. !•' io. inn. A’.X, ffU, VI : ?.7:5. 

I I I .Sfift Mift j I I21K 

Fc»i»E. r. I*nin f.Vw* ; ;ii, 

mn J, i.;i : 

.» I’liL Mrrh Eni* tSVf., 1 : 16.* 

Kilyantiui* i\ Miidm J*» 'l’l(/) : Wk 

Kklkf, J* J* Cf>i» Fitu^ 152 : 217. 

Miiiig M, -S* lAM. Hh\ imim% !l6cl) : 4.kl 

I *i|| . I5il, hSim im>t 7C> ; Il2. 

Eih^n y, l\n\. 5: 152, 

fuiiUt, It* H. |'i| I, IIh.* /rill* ihu IndiaESi ) ; 149* 

S, N* IM . Mm., 'HI : 2H/. 

.... J* Ik?., lii^j ' 12.1 


I'* II* ;5i 

h’m», ], 4 , 1 ) ; 214 . 

« .... ...I’iVI* Am. NiiL llitl.,C2}!l: 79. 
I Mnm y» 19^11: 4. 


( 305 1 



A NteW AND PECULIAR TYPE OF GERMINATION OBSERVED 

IN SAL {Shorea mhiiBta C.iiicitii f.) SEEBS 


m 

N* K.J.MN 

DgparlmciU of Jiotaii}\ H, li. II. (lollogf. liiiinfmr 
[Rcccivol iHi lith Mrtft h, 

While dealing with the Study of 6 Vj/ ^SVhw« ro^«i^a Uarvtn f.) seeds nn iulcres- 
ting and peculiar mode of germination has been observed. Morphology and struc- 
ture of the seed is also interesting which strpport the phenomenon of grrinination. 

MORPHOLOGV AND SIRDUi URl’i 01 SKKD 

Sal bears tricarpcllary single seeded windged fruit. Upon removing the thin 
indchiscent and fused fruit wall the seed is exposed. It is oval in shape with 
accuminatc apex (fig. 1, 11). The seed consists t»f the testa anti the embryo. Testa 
is a thin, wide membranous sheath covering the cotyledons • tegmrti is not seen. 
On removing the seed coat embryo i.s expo.sed. The emlrryo eonsbts of I'olhnving 
parts :~ 

(«) Tht two Jlssl^ cotykdom i~^'Vhr eoiylrdons air unetpial in si/.e and are 
obliquely placed in the seed (tig. I ). The biggri rotykdon is placed 
on the _ obtuse side of the seed (towanls the joint of fruit .stalk). 
This bigger cotyledon b completely grooved throughout on its 
outer jperiphery so that it is liable to split In two equal parts, which 
generally happens during gcrininatioti. It n»ay be mentioned here 
that in the above noted groove runs a rlry white sheath, the morphology 
of which can not be said wkh certainty. The smaller Cotyledon is 
towards the upper side of the .seed, Heing obliquely placed the upper 
portion of it makes the accuminate apex. It is actually a grooved apex. 

(it) A short axis ■ — The axis is inverted 'V in .sltupe attached with iw one 
arm to the upper cotyledon near its groove and wiili the other arm 
attached to the lower cotyledon at its centre (lig. I, \‘). Thu.s, the 
joint ol the axis with the bigger cotyledon is insitle tlte set d, being 
situated between the two cotyledous. The Joint with the upper and 
smaller cotyledon can easily be seen outside the seed. Since the. axis 
is joined to the cotyledons at two tliifereni positions ; the ‘Joints’ con- 
necting the axis with the cotyledons are longer than found in normal 
dicot seeds. The base ol the ‘V* shaped axis is directed towards the 
apex ol thc seed. Another remarkable feature t» the fact ih.ti plumule 
js not visible in the axis prior to germinatloti. 


MODK Of t{P,RMlNAl U),\’ 

Upon germination the axis which is not disiinguishable into radicle or piuunik! 
is pushed out by the cracking of the fruit wall and the trwa near the apes. This 
pushing IS brought out by the elongation of the t'vo ' joints’ of the axis (fig. 2). 
Since the two joints are placed at dilfcrent positions, they grow distinctly and 
may become even as long as I to Ij" long, 'the axil which is carried at the fused 
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tip of >■* into ladick* and plumule. With the 

elongation ol thr ■joints' ihr .txis also elongates and soon becomes 1 i to 2" long 
bearing ininntr src.nuias v letots on it, thereby, showing that it has given rise to 
the pritmuy root (hg. 2, 'ri. From the point at which thus formed primary root 
is connected to the 'joints' a small slit js formed through which gradually the 
plumule emerges oni. 'riie root establishr* haclf in the soil and plumule grows 
further giving out foliage leaf, Tlris peculiar mode of germination gives an idea 
of the germination seen in date palm seed in which also a portion of the cotyledons 
breaks up through the seed coat and rlongiUes in the form of a sheath enclosing 
the axis of tbo rmbi y.» irrside it .md later this axis gives rise, to colcorhiza and 
coleoplilr. 

So for as the author is aware such u peculiar mode of germination has not 
been observed itr any of the tiicot seeiLs, This is, therefore, the first record of the 
type and, benet% this mode of geriniiiation may be called the “Sal type of hypogeal 
germinsaiiui". 



tie tlj^w cotyiedMn ; J™ joint ; A—* Axis. 

I— Intact s«l ; II Swtl alter mwnving pericarp: Wa and Illb— iatwdvtewi showing lower 
entyteten; IVatn l IVh~ lateral viewshowinf .pper cotyledon ; V— Lateral view ahowrng 
the ittcwhiBcnt ol' the joints with the eotylcdotu. Note the axif. 
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joint; R— Etdkk; 0*^ plumulr : SH .Shov*t ; Ht " \V'-VVing; 

Uc***- IJppr cotylelon 5 t’otykioti. 

1. $ml with sihort axlr» 2a, 2h ami HU'jigaMon nf thr* twvt t«r.tring ti\^w from 

different vkwi; 'Dlwetgetl iixk dt<iwmg idnomk in dm iintial si.igr; Jh— Ummuc 
emarga from tlit axh md the radkk eloiigjU**^ ; 4 ' A|'‘p.*ra<H:’tt t*f t>toi and iriota ; j aiui 
6— Advanced stag® in the katy ^hnnt, 

SlIMMARV 

Sal {Shor«a robusta Gaertn f.) ahowi a new and prculiar iiiiwle fjf germination. 
The structure of the seed which is inside t!ie single seeded wingetl fruit is peculiar 
in itself and closely reflects the mode of germinatioin 
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rhf r?«bn<> f ('n«8W ni twa unp^jtial ami ftpshy cotyli^dons which are obliquely 
placctl. The 5ni^«fr onylrdou is on the obtuse side of the seed. The short axis 
^^^hich is iiivejtrd'V^ iu shape is attached with one arm to the upper cotyledon 
near its ''“d with other to the lower cotyledon at its centre. 

l !p.i« Kerutioation the short axis which is not distinguishable into radicle or 
pluimile is pushed «nn Viy the elongation of the two ‘joints’ through the cracking 
(if the (iiiii wall and testa near the apex. The 'joints’ and the axis further elongate 
and thr axis gives rise to priniary root bearing minute secondary roots on it. At 
the junction of the primary rmit with the 'joints’ a small slit is formed through 
which phiumle rmrrges out ami gradually gives rise to shoot bearing foliage leaf. 

This nurtif of germination may be called the “Sal type ofhypogeal germina- 

tiun’*. 
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FUNGI CAUSING PLANT DISEASES AT JABALPUR 
(MADHYA PRADESH)-! 


a R AVnAUWAt.; K.a mMA^ ^tffj IL PELIRAM 
Bokmy Ihpufimmi^ Jtilmlpur 

Rciwl «U the 2Cllh AdddaI s4''ihr Af'Ajpinv hrl»l At Ihiivrriily' 

Knowledge 'alxmt tlic |>arasitie fungal Ifna nf Madhva Frailr?ifi, eomprisingaa 
iirea of 170351 sq, miles, tme of the biggra Slalrs of Iiulia, sciuuy and a 
systematic collection of fungi has yet to he m.o.le, llovvrvei^, prrsfuily it h intendecUo 
publish, iu a series of papers, the parasitic futtgi tH*ctnriug lu'Uh on the ciiltivated and 
wild plants at Jabalpur and it% suburlrs, Jab.ilpiir m siiuaieti in 23^3^ N. Latitude 
and 79^57^ E. Longitude in a rocky basin al>oui 12bll iVei above sea level 
surrounded by granittic hilli which are inu inoro iliaii liiO I fret »iliovc the sea level 
The city, lying near tire geographical centre of India, r^pn ieners a typical monsoon 
climate. The summers are hot, winters cool and most id* the rains %* e. 5c?3 inches 
fall between June jmd October* The pment paper is the lirsi in the series. 

The specimens have hem depositetUn ihr lirrtiarinm ofthelloiany Depart- 
ment, Mahakqshal Mahavklyalaya, Jabalpur mul imm «d' the specimens are also kept 
in the Herbarium of Plant Pathology *Secfion, iadlrge nf Agrieiiliiirr, jaindpur. 


rHva)vmTi:v'^ 

1. *1 UiipkmniA .uiiii h., Hnmlay Vege- 
table Market, Deceml>rr, iPo/, i., P. Ae^arwal 

2. (u hliit (Biv.) de Bary on leaveM mj tu, Cbivt. Farm, 

Adhartul Bdl57, Leg, K. tL NeiiKi., mo bmvr'i uf Afiwfiinihuj bliiumh, 
Pachpedlu, 12.12.57, Leg, U. .|\ Agarual. 

3. C, ijmmmiimulumiM (Scliw.) Kiev, Swingle iui Ir.uTS 'oflFi'^rnrii sp., Miloni- 
ganj, 93157, Leg. K. O. Neimn 

4. Brnnospra parmitka (Pers.) de Bary on leaves af rniim^ L., Newar- 

ganj, 19*10,57, Leg. G, P. Agarwal & K. G. Nrmu/ 

5. P. (Berk.) de Bary on leave:, uf mc.ripnai L., Adliarlal 

19.12,5(1 Leg. K.G. Nema* 

6. il ejfusa (Grev.) Rabenh, on leave'i «if album In, Adliartal, 

lRi2.51>,Leg. K.C.LNeiim. 

7. l\ vidm^ (BerkJ^ile Bary m leaver of miamm L,, Gtivi. Farm, Atlhartal 

L2 57, Leg. G. P. Agarwul & K G, mu leaves of l 4 il/i|f«i rniimnh, 

and Irhimtdk sp., Adhartah Fein, PGL Leg, K, G. Mrma k G, (I 
Shinkhede, 


’»*Lfctiircr In MyrnlrnYf 0>llege orAgrietihurf, 
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PhYlt>i<ldlmra /Htmsitim Dastuv tm leaves Pijwr belle L., GiipU'shwftr, 13.11.58> 
Log. K. G. Nmiu, 

*1. 1\ mUmsm ll'AC. i>n leaves ant/f/worHm Scliott., Svuitlay Vegetable 

Market, November, l.eg. G. P. Agarwal. 

10. Pyihimn aplmmUrmatum (lids > Fit/., on fVnils of’ Lagenarla vulgam Ser., 
Miloniganj, Novembar, Leg. K. G. Ncma. 


ASCOMyCEIES 


11. Erysiphe tkkormmum HQ. on If AVfe at Lagen&ria vulgaris Ser., Cumrbita p»eJ>o 
L., and Bibism tsmkntus L., Govt. Farm Adhartal, October, 1956, Leg. K. 
G. Neina. 

12. E.Jfdjigmi DO. oa leaves oi' Pisum satimm L,, Govt, Farm, Adhartal, 1.2.57, 
Leg. G. P. Agarwal & K. G. Nema. 

13. Sphaeroiheca cuplwrbiae (Cast.) Salmon on leaves of Euphorbia hirta L., College 
area, Dec. 1958 and Jan., 1959, Leg. R. G. Agnihotri. 

.V. mplwrbiac has been reported on other species of Euphorbia but E. hirta 
is a new bust record. 

14. UncinuUf UtcUmae Salmon on Ic.ives otTeelona grandis Lira, f,, Sadar, January, 

1957, Leg. G. P. Agarwal. , 

15. Phjdlactiula my lea viir. siibspiraUx SAhnon on leaves of Dalbergia sissoo Roxb., 
Sadar, 27.12,57, Leg. G. P. Agarwal. 

U>. PhyUactwra cyimdontis (Sacc.) Niessl. on leaves of Cynodon dactylon Pers., 
Adhartal, 22.12.57, Leg. K. G. Ncma. 

17. Taplmna mmulans X’inll. on leaves of Cureuma longa L,, Adhartal, 22.12.57, 
I.eg. K. G. Ncma. 


liASIDlOMYCETES 


18. lintylima oryzae Syd, on leaves of Ory&a saliva L., Govt, Farm, Adhartal, 
8,10,57, Leg. K. G. Nona Ik. tJ. P. Agarwal- 

19. SplmeeMittm sorghi (Lk.) Cilinhm in the ovaries of Andropogon sorghum Brot. 
Govt. Farm, Adhartal, 30.11.58, Leg. K. G- Ncma. 

20. Vslilagn wiirnnima Syd. in the culms of Saecharum offidnarum L,, Govt. Farm, 
Adhartal, 20.12.58, Leg. K. G. Nem.n. 

21. U. cymdinitis Ilenn, in the inflorescence of Cynodon dactylon Pers., Adhartal, 
Dccrtnbar, 1958, Le *. G, P. Agarwal & R, Bcliram. 

22. £/. iritki (Pets.) Rostrnp in ovaries of Trilkum vulgare Vill., Adhartal, 16.3.58, 
Leg, K.. G, Nema & G. P- Agarwal. 

23. ilraphMa applmata Syd. & bnller on Isaves of Phoenix SylvcslrisKoA,, Wright 
Town, 15.1 l.fiB, Leg. (L P. Agarw.al; on leaves of Phoenix sp., Adhartal, 
Drcemlfer, 19.57, l-eg. K. G. Nema. 

24. Centeliuni /ci (< Uist.) Arth. on Icuvr.s ol Ficus Roxb., , near High 

Court, Dccentbrr 1957, Leg. K. G. Nema. 
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25. Puecinia graminu Pm, ou stems aiul ktives «<* 'Ifkicum iml^rntf \ iii. q i 
Farm, Adhartal, February, l9.'>7, Lrg. K. <i, Ncin.i & G. i», Agarwal. 

26. l\ glumcirum (Schrn.) Erikss. & llrnu, tm Ir.ivrs and r ihu'i -»i TrUicum 

Vill., Gove. Farm, Adhartal, Frb., I, eg. K. Nmia & G p 

Agamal. ' ■ 

27. P. biiieina Eriks, on leaves of ’/Vdw/w Vill.. G.tvt. Fann A<Ilv,..t..i 

Feb., 1957, Leg. K. G. Nema & <?. W Ag.irvval. ’ ^vmuual, 

2B. P. pmniteti Zimin, oft leaves of i\nm lyphiiuieiim Ri( h., («ovt. Fanii 
Adhartal, December, lild?, !,fg, {;. \\ Agarwal, K. ti. Neina & r’ 
Bcliram. 

29. P . purpurea Gkc. on leaves ol Ainhtpagtm uirghmn Ibot., Gi>vc Farm 

Adhartal, December, 1958, Leg. K. G, Nema. ■ > 

30. Puednia sp. on leaves and stems of Puljhm barktlut Siapf., I'aclun-dhi Tanuarv 

1956, Leg. R. G. Agnihotri. ’ 

It is a new host record for this rust. 

31. Puuinia sp, on leaves of hmsia mjatium Wilhl., Golh-ge area. October, 1958, 
Leg. Miss S. Ganguli & Miss lihavc. It is a new host, hitherti> unknown 
for Puednia sp. 

32. Melarnpxra lint (Fers.) Lev. on leaves siiwl stems of Limm woiaimimHm L., 
Govt, Farm, Adhartal, February, 1957. Leg. K. G. Nema. 

33. Melampmatp, on leaves ami .stems u{ iiuphmh 'nt gr/muhita College 

area and Adhartal, February, 19.5B. Leg, t». I', Agatwal & Iv. t». 'Nema. 

To our knowledge this is the Jirst trund <9' Mrlmpsuni sp. on Euphorbia 
geniculata, 

34. Uromjcis deeru-arielini (Grcjgn.) jae*. & Hoy. ,»» leaves of Cuer arktinum. L., 
Adhartal, January, 1957, Leg. K. G, Nema, 


ITJNOI JMI'EftWiCri 
SimEROmDALRS 

35. ^coehyta sorghi on leaves of Andrepagon melmm Brot., Govt. Farm, Adhartal, 
December, 1958, Leg. G. P. Agarwal. K. G. Ne.na & R. Bcliram. 

36. P^llosticta ^ata Chowdhury t«j leaves of Cariat papnja I,. , Napier Town. 
October, 19o8, Leg. Miss S, Ganguli & R, Ikliraut. 

Three species of have been retarrdrd on Ciarka papaya L P.papayae 

Sacc. 2. P. mmepapiffas Allcsch. 3. P. uitm Ghowtllmry. Loc.d Phyllosticta, 
whose spores measured 3*3~9‘8 x 3*5 p, was netuert tt» P, fulata and there- 
fore assigned to «. P. iidata was first tkscribrd by Ghowdlitiry (1944) from 

Assam and perhaps has not since lieen repotted front anywhere rise in India. 

37. ^M^^dieUna artt^Mna (Syd. & Hutl.) Syd. on Iraves of inkgri- 

jona L., Sadar, College area and Beoharbag, Frhruaty and liciulier, 1958, 
Leg. G. F. Agarwal. R. C. Agnihotri & R. Beliram. 

Sydow and Butler (1916) brat rejmrted PhyllmikUi akucarpina from 
India on leaves of Arioearpus initgrifolia collected by* Chilrbcr from Bombay 
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I’lrsklrncy. PhylUnlkU arlotarpina Syd. & Butl. was later- on made 
Phylhslidina edomrpim (Syd. & Butl.) Syd. by Petrak and Sydow (1926-27). 
Phylkslicta arttmrpmip reported by Tandon and Bilgranai (1957) on leaves 
of" ArtDMfpin inidgrijhlia from Allahabad may be Phyllostictina arlocarpina. 
i^tpUrria artatarpi Uke, t)n leaves of Artocarpus integrifolia, reported by Cooke 
(IH/UI. has also been .suggested to be PfiyllosHaina artocarpina by Butler 
and Bbby (1931). 

9B. P, murr«y<s9 Syd. on leaves of Mttrraya kotnigii Spr., near Shahid Smarak, 
July, 19*58, Leg. Miss V, Bhave & Mbs S. Ganguli. 

The fungus was first described from India by Sydow and Butler (1916) 
on living leaves of Murraya komigii collected by Butler from Dehradun. 
Perhaps since then it has not been reported from anywhere else. 

Onset of the disease is marked with slight discoloured small areas on 
the leaves which spread and become light brown with a well defined 
dark brown zone around the lesion. Spots arc commonly globose, less 
often irregular and measure up to 11 mm. in diameter. Spots often 
coalesce. Later on the central region becomes dirty white to grey in 
which pycnidia appear in abundance. With age necrotic centres become 
papmy and brittle and fall off developing ‘shot holes’. The rachis, 
jm HoIc and stem arc also attacked. The disease is more marked from 
July to September and it appears that it is because of heavy rains and 
high luuuidity during these months. 

Pycnidia arc dark brown in colour, subglobosc or globose, immersed in 
ho.st tbsuc, 40-131 M in diameter, average lOO /*; comdiophores indistinct, 
sptuT.s hyaline, continuous, oval to spherical, 6‘6-13’l X 3'3-6’6 /*, average 

?’y X 5‘2k. 


MBLANCONIALES 

39 Cnlklotrichum fakatum Went on leaves of Sacchafum officinaTum L., Govt. Farm, 
Adljariid, December, 1958, Leg. K, G. Nema, G. P. Agarwal & R. 
Ikliram. 

40 prammitolum (Ccs.) Wils. on leaves of Andropogon sorghum Brot Govt. 

’ Farm, Adhaital, December, 1958, Leg. K. G. Nema. G. P. Agarwal & R. 

lldlvmx* 

41. C. lindemuthianum Br. Cav. on fruits of Phaseolus vulgaris L., Sunday Vegetable 
Market, November, 1957, Leg. G. P. Agarwal. 

42. C. capsid (Syd.) Butl. & Bisby on ripe fruits of Capsicum annum L., Newar- 
gunj, 20.12.58, Leg, K. G. Nema. 

43 Clmosporhm wusarum Cke. & Massee on fruits of Musa paradistaca L., Fowara 
Fruit Market, July, 1957, Leg. G. P. Agarwal. 

44. PesUddk mangifoTac P. Hcnn. on 

September, 1958, Leg. G. P. Agarwal & Miss b. Gangub. 

•15. P. siiflimta Fllis & Lv. on leaves and stems of Rosa sp. Beoharbag, October, 
19.58, Leg. Madhuri Agarwal. 

46. P.pdmurum Gke. on leaves of Phoenix sylveslns Roxb., Wright Town, 
November, 1938, Leg. G. P. Agarwal. 
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k palmmtm has beta rcowlcii m\ palms bat plmmx yjtmlrh is a new 
bust record. 

47. Peslahtiopsis vmiedar «ai iravra «ti‘ Aniy^fima kiifolia WaW, 

Ikrhaghat, Auf?ust, 1«58, Leg, S. t l, I’.uidrya; nr.u- r-allcgr, August, 1958, 
Leg. Miss S. Ganguli. 

It is a new host recurd, SymptuiU'! of the tlise.n'te and the drsct iption of 
the fungus have; been given by Agatwal and Cranguli 


MONILUll* 


4U. Altcrnaria iolani (Ell. & Mart.) Joucs &. Gruut. on leave* ul Stflmiim iiibemum 
L., Govt. Farm, Adhartal, Jaatiary, Leg. K. G, Ne«i,»; on leaves and 
fruits of /<ysoi>ers««m Mill,, Sunday \'fgctabic Market, 21.12.58, 

Leg. G. 1'. Agarwal. 

4U. A. zinniae Pape on leaves t>f Ag^rakm ttmj'ioidfi. L., Adhartal, December, 
1958, Leg. G. P. Agarwal, K,. G# Ncnia & H. ilriirarn. ’ 

Agsratam conyzoides is a new iiwt lor *i, iitmim litrsf described by 
Agarwal and Bhavc (1959). 

50. Cemspora arachidwcola Hori on leiivc.s of Atmhh L., iJovt. Farm, 

Adhartal, Decomber, 1958, Leg. G. P. Ag.arwid, K. G. Nema & R. Beliram. 

51. C. ci'uenta $acc. on leaves of f/iaretj/ftt mlgam L. Gram,iewak Garden, Adhartal, 
U.1.58, Leg. K. G. Nenta, 

52. C. m&a Singh on le.'ives of .Spi eng,, t»»vt. lann, Adhartal, 

December, 1938, Leg. G. I*. Agarwal, R. G, Nem,* & R, Ikliram. 

53. C.personata (Berk. & Gurt.) Ell. ik Ev, on leaves of Arathis hj/mgta L., Govt, 
Farm, Adhartal, December, 1958, Leg, G. P. Agrawal, K. G. Nema & R. 
Beliram . 

54. C\ smmi'Ahnm. on hmC9 ui Smmiim Govt. Faiui, Adhartal, 

December, 1958, Leg. G. P. Agarwal, K* G. Herna & R , Beliram . 

55. C. solatmm Sacc. (»n leaves of Sdmutm tmktimm L., Govt. Farm, Adliartal, 
10.11.57, Leg. K, G. Ncma, 

5G. C. sorgid Ell, & Ev. on leave* of Andff*p»gan iw^Amw Brot., Gwarigbat, 
November, 1958, Leg. K. G .Ncma. 

57, Cemspora up, on leave* of Cosms »p., Beoharbag, September, 1958| Leg. 
G. P. Agarwal. 

58. Cladosporium tp. on of Snlmitm metmgma I,., Adlmi tal and Beoharbag, 
November and December. 1953, Leg. K. G. Nemit & G, P. Agarwal. 

.59, Cladotpofittm 9^. <m Imvits oi' Sfmm robmta Gachu,, Berlnigbal, December, 
1957, Leg. N. C. Jain. 

Shorea robush is a new host for Claduspurmn ap. biibei to tmreporlcd. 

6'J. Pusarium udum Bull, on roots of Cefjmus mdtetts Hpreng,, Govt, i'arm, 
Adhartal, December, 1958, Leg. G. P. Agarwal & K, G. Ncm.». 
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( 51 . Hdmintlwspmum nryiar df- ll&nn, on Iftavfi of L., (iavt, 

I'arni, Adliattal, l.rg. K. (». Nema. 

02. }i, tufcieiim Pas*, on leaves of ^e« mays L.. dovt. Farm. Adharlal, Leg. K. 
G. Ncma; on Ic.ivcs of dndralmgon si>rehim Brot., Govt. Farm, Adhartal, Leg. 
(J. P. A^arwal ^ K. G. Nema. 

63* H. Drechs. fnnti foot rot of TrUkum vulgan Vill., (iovt. I'arm, 

Adharial, November, l‘K66, Leg. G. P. Agarwal & K. G. Nema; 

It is a new fungus record for India. Physiolgy of the fungus h.as been 
studied by Agarwal (1959). 

64. Piricularia orjzae Gavara on leave# of Oryza sativa L„ Govt. Farm, Adhartal, 
24.9.57, Leg. K. G. Ncma. 

MYOELIA STERILIA 

65. RhiZflctmia sp. from foot rot of Tr'mmm vulgar* Vill., Govt. Farm, Adhartal, 
November, 1956, Leg. G. P. Agarwal & K. G. Nema. 

GB R solani Kw\\n on tnhrxs oT Solamm tuberosum h., Adhartal, October, 1957, 
Leg. K. G. Nema. 
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CYTOGENETIC STUDIES IN SOLANUM MELONGENA L. III. 
HYBRID VIGOUR AND INHERITANCE OF INFLORESCENCE 
AND FLOWER AND FRUIT COLOUR* 


By 

V. K. RAlt 

Sotanjy Diparimni, Bost €akuUi»“'9 

£Ret»iv«loni 7ili May 

Vavilov (1928, 1931) has clearly brought out that the crtut e of orjfiti of cron 
plant IS to be looked for in those areas vrhrre the speeific and varirtnl divmitv is 
highest and where largest number of endemic forms are to l.e fintnd. Accorduitr to 
him the centre of origin of Solarium mdon^tna L., eggplant or bunjal, is Indn-ltiirnn 
region. Sampson (193G, cf. Bhaduri, 19.') 1) considers Solantim mfiutifym I*, as nroh ihlV 
indigenous to 1 ropic.al Afric.i. In Imlm very many l.mns of'.S‘. mr4mmLa > 
h)und. Bhaduri (19jl) ha.s collected two wild vatieties itrsaumn, ftom ■lV..vnuct»re- 
G)chm, and potangi, from Oriss.a. Author (in.*i9 a, h) h.is nlrradv dealt about thr 
chromosome morphology and chiasiiiata frcipteiicy oi’ some of tlie varieties of t’ 
tndongma L,, found in India. The difwimihirity lirtvveen the latge mimber of 

r I ol* regions of world to day, aceording to Bhaduri 
(1951), might well be due to the hybrid vigour anti coutimious srlertian liy man Tt 
IS here that the present studies of hyh.id vigour (Kaki/aki, 19.11; 1‘al & Singh 1936 
and mhcntance of uiHorescence and flower iind fruit colour have their impottance. 

polHuaied only to a small ilegree the 
possible agencies responsible for pollination in naitire as wotked out bv^ Pal juid 

wind and insects. They however, obsri vrtl vt rater percen- 

'***1*'^ rpaulw ir, (iiiliir,* iif ikillitiutirtu <lii, 

in temperature and humidity arouml the hud and petulent 

S employed ' ^ (Ricliana. pcraonnl cniiiiiuniratit,,) «« ..uiliiicd l,a,.w. 


MAimthh AND sMElllOD 


f L., varieties rj^mwng 

weac St wn at the Agncultural Botany Experimental V 

,T„di“ “ ir../.). /»«) 


;;rmlmg (Lm-kmv/) ;md T. 17 (Delhi) 
'arm ;»[ the Allahahatl Univer- 
aiul r. 17 (U'hitf iHtntbji) were 


* A ,>ar. of the th« «ece,,l«l for the t). i'hi). of the Alfoh.h»( tfoiveron . 

^ Depamurm „r Agii. iiliu.r, fliltio, I*. O. Pusa, 
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Flower Fuels with corolla bulf’cd outwards ond upwards (Fig. Id), the stage 
when a slight pressure at the tip makes it open, were emasculated. This left 
sufficient space between the style and petals (less in the variety white bunchy). The 



petals then were brought together in the same (>rder of aestivation and tied at their 
tip liy thread (Fig. 1 <•)• for the emas- 

culated Sind later on for thsi pollinated buds. Thus crosses and rcciprocalcrosses 

were inside. 


OnShRVATION 

The above method is handy, less time consuming and ifficient with less or no 
mechsinical injury to the, buds. After 8—10 days, when the pollination is complete, 
the whole corolla cap smoothly fell down and ovaiy enlarges which is the first visible 
sign of fruit formation. Fruits took 5-G weeks for ripening when they were 
harvested and cut open to dry in the sun. Sea's were then separated from the pulp 
in a trough of water. The F, progenies were raised in the next season and characters 
tabulated below were studied for hyluid vigour. 
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Hybrtd-vlgour 


I'ABir ! 


Slunviu}^ llic hybrid vigour ii> V'| ttl rrio*. briwrrn ,S. mtlmffna 
L. varietifs Inni; aiui irfvif htmhv 


h'l 


S. 


Relative 


v.o, ^.-rrsfr I’l.trnce 


h-.iwhv ibr*'! 


Q^uaiititalivc chara.ct.rr 

,S'. 

V,tl‘. puTplf 

Height of Plant in ■(% m. 

loin* (Ft) 

JUMD 

Spread of plant in c. ni* 

a!F(Ul 

Nuitiber of braneliie^ 

rnit 

lantgth of leaf in c* in. 

aiFiio 

Breadth of leaf in e. tn. 

I:bOb 

lacngth of petal in c, nn 

2'r>n 

Breadth of petal in c, ni. 

IT.O 

Length of anther in in. nt. 

lu-bti 

Diameter of ovary in nu nn 

•bob 

Length of style in in, nn 

Itbitit 

I^ength of fruit in e, nu 

nioOf) 

Breadth of fruit in c* nn 

Ibbd 

Thickness of skin of fruit in 

in.in, ;bi'i) 

Number of fruits per plant 

bi-»>d 

Weight of fruits per plant 

llld’fui 

Number of seeds per fruit 

7H.bn'» 

Weight of 100 seeds in grns. 

(vbftd 

Size of seeds in nu nn 

d-i*d 


i.ivdo 

'."J it 1 

b Fill! 

+ O'05 

IdFPU 

iid'isa 

T'dF;D 

+ 

1 ;vi^(> 

JM!t! 

' S-5il 

+ 11 •00 

r;-io 

Fbii) 

- IF 55 

- 0-11 

H’lD 

O..10 

‘/MO 

“ I *5.5 

- 0'5:? 


■‘ 14 .. 1 

*». 


l‘?0 

Ubbi) 

Fib 

bbiirt 

i- iblFt 

+ FOO 

•bbo 


d- H'5it 

+ FOO 


I 

~ It 5n 

■" 0*20 

'.'natd 

ii'ltd 

• it ..50 

- 2i)‘(Kl 

■bob 

■/. 'bo 

- ttnir* 

- Ifrll 



- Ibf>() 

- FOO 

IFbO 1 

Fit. ■(1(1 

•b'TbfX) 

1 1’20 

'.Mb-tSsi 

lb 

! td'ill 

(■ Fa4 

Tht’Pi} 

Fli'stfl 

- n.i’M 

- 0-32 

tf'bFt 

ii'ddb 

- ffrtb? 

- 0-40 

d'bo 

:biid 

- b'rti) 

- FOO 


In the above table has been inchuletl all the .|!Uituitaiivr t haracters of the F, 
hybrid and its parents atid their Krlative Ihunu’e {Mathri . pj-bn, Deviations of the 
Fj means from mid parent values utrithinetieal avet.u;e between parental meiuis) 
have; been used to estimate theprepondeinm-r of ihinunani r;eiir rllVt is. arfing in one 
direction, at loci by which the pnmttal eonjpleinejm flilie, ' The data shown have 
been obtained by first calcnbuing the dilferrnee between the F, mean and itm tiiid- 
parent fFi-MP) for the cross. The rati., of the devlaii..n of th- F, fr.on mi l nnmjt to 
naif the parental dillerence, | (FF- !"4}. is ,% nieasnir ui the irboive potence 

of the. gene sets. It is evident from the table ilsat IW lieiKhi and spete.id of plant, 
length and breadth ol leaf, length ot petal* diuinrtrr of ovary, length, lo'eadthard 
thickness oi skin, ol fruits andnuinbr ', weight and sisee of senl* tire variety purpU 
long parent IS larger parent and var. white bumhy parent is snmllej ijarcnt. For 
number of branches, breadth of petal, length »»f style, nninbet ami weight ol fruits 

I SfB t 



per pl.uil, the vAviny uluU imnchjf is larger parent and var. Mrpk long is 
smaller parent. 1 or plant height mid spread, number of branches, breadth of petal 
diameter of ovary, nutnbrt and weight ol fruits, the F, fall about 0'50 6'01 ll-nn’ 
PO), rO(),W» and 1M4 of the distances from the mfd-parent towards’ tlm lirg^ 
parent. h»r length and hrr.idt i ol le.if, le.ngln of style, length and breadth of fruit 
thickness of skin, numhrr, weight and si/,e. of seeds, the F, fall about O-ll n-'is n-9n' 
29-00 15;71. 1-00 O d'd. thdO and i-UO distances rcspcckvely 
towmh thr ^»a Her p.urm. I he veiy lact that hybrid vigour has been obtained in 
number ol hr.imd>es and nninhrr mul weight ol fruits without getting increased seed 
weight, reveals ihe possihihiy of exploiting hybrid vigour for getting improved strains 
in brmjak. Kaku'.aki (1, Ml) while studying the intcrvarietal crosses in egg plants 
or bringals lound hylmd vigour ui seed stem diameter, plant height, carliness and 
yield of Inius. 'I hts may he hecanse he was dealing with more diverse forms of 
varieties to provuir greater disparity between the parents. Pal and Singh 0936) 
also reported hybrid vigour in luinjal and released a commercial strain. 

Inheritance of infioreicence and flower and fruit colour 
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Showing the h.uoit of inUmrscencc and flower and fruit colour in F, and 
their luti ents .V. mekngrm varieties purple long and wAils bunchy. 



Ihtipfr long Parenl 


White bunchy Parent 

Inflorescence 

Sfililitry i 

iFig hi) 

..UuBter ur Bunchy 

Cluster or Bunchy 



(Fig, lb) 

Flower colmn 

IHirple 

Purple 

White 

Fruit colom 

Turple 

Purple 

White 


It will be seen in the above table that Fj plants have cluster or bunchy inflo- 
rescence and purple colom of flowers and Iruits. Thus cluster or bunchy inflo- 
rescence is dominant over solitary and purple, flower and fruit, is dominant over 
white. 

The segregation r T inflorescence character in the F* generation has been given 
in tabic HI. 


Table III 



Cluster or bunchy 
Inflorescence 

Solitary 

Inflorescence 

Total 

Total observed 

77 

22 

99 

Total expected 
on H : 1 basis 

74-25 

24-75 

99 

Deviation 

2-75 

275 

_ 
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It will be seen from the ab »vo fable th vt in the F, piUHa.iiioii plants with 
cluster m' bunchy inllwescencn arc 7? as against 22 of snhlary inll nrscence. The 
value of X* obtained is 0‘4i). By rcreiiug to X* table, b>r n*l^ and p «l)'53. the 
value is 0-455 which is higher than tin- valnr. of X» oltiatncd. I he iitness therefore 
is very good and indicates iiionolacun ial srgieg.ition. 

The. segregation of Bower eolour in die F* gcneialion has !»rrn given in 
table IV, 

'rA!ii.i. IV 


Showing the segregation ofti nver culonc in Fj generation of (he r.nm 
between S. mehn^ma L. V(niftie.s /’«/•/«/# Ions' attd ttt/ti.v btmlijs. 



V 

irple fhnver 


While if 

nwer 

'Fotal 

Total observed 


n 



2? 


99 

Total expected on 3 

: 1 Imis 

74-2.5 


2. 

I- 7.5 


99 

Deviation 


** iKt. * ^ 



•f* *6. ^ " 



The Fa population gave rise 

T,l phuu*! with purple 

' It ivvri '1 and 

27 plants 

with wliile flowers. 

Tile value u| 

olu lined tn II'; 

V. 

Hv 1 

irl'erii 

it’i fvl 

’ table, for 

n--*. 1 and thr vahie d’4I>v> v 

,vhit h ti higiicr 

fh. 

.10 ihr 

' value of X* 

obtaificd. 

The fitness i.s vet y g 

(khI and indieatr: 

nu>nofae.torial 

segteg.U 

into 



The segregatiou olTniit Ctdour iu V-^ 

i'lioti ha^^ 

tieru 

giveti in table V. 



TAnw'. 






Sliowing the 

segregation of fruit colour in the 

I'S 

gfiier 

'ation 

of tlif cross 

between S, mmngma 

/arieiuM 

Img and 

whit* 

hmk}K 



Purple fruit 

iJrren fruit 


White f 

ruit 

Total 

Total observed 

55 

3B 



<» 


99 

Total expected on 








, 9:6:1 basis 

55-69 

37-12 



tei'J 


99 

Deviation 

(bljy 

d'«H 



0-!b 




It will he seen IVoin the above table the F^ population gives rise to a third 
colour green a deviation from the Me idelian wgngstmn. Out of the total population 
of 99 plants those bearing green eolumetl fruits are 511 whereas plants bearing 
purple and white fruits are 55 and U respcctivedy. Thus, they apiirar in the. ratio of 
55 purple : 38 Green t 8 White i. c. ‘Mb : d*33 : 1, This ratio is nt'arer to the ratio 
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9:6:1 obtained usually due to the interaction between two doninant factors 
affecting the same character having similar eflFect when present individually but 
when both are present they produce double the effect. The middle two classes of 
phetioiypes in 9 : 8 ; 3 ; 1, become indistinguishable and is termed as ‘Polymerism’. 
The value of X® obtained is 0*033. By refering to X* table, for n=2 and p«a0*50, 
the v.ih»e is 1*386 wltich is much higher than the value obtained. Hence the 
fitness is very good. 

To understand the combination more elaborately the segregation of inflore- 
.scence and fruit colour has been given in table VI. 


Table VI 

Showing the segregation of inflorescence and fruit colour together in the 
F* generation of the cross between S. mbngena L. varieties 
ptiTple long and whUe bunchy. 


Inflorcaccnce Cluster or Bunchy Solitary Total 


Fruit coltiur ■ 

Purple 

Green 

Waite 

Purple Green 

White 

Total 

Total observed 

42 

30 

. 5 

13 

8 

1 

99 

Total lixpccted on (3 : 1 
X9:6: 1)27:18:3:9:6:1 basis 

■ 41*7 

27*8 

4-6 

13*9 

9-2 

1*5 

99 

Deviation 

0*3 

2*2 

0*4 

0*9 

1*2 

0*5 



The value of X® obtained is 0*89. By refering to X*^ table for n=5, and 
piasO'Sf), the value is 4*351. The fitness is very good. 


.SUMMARY 

1. In the xntotTAx'xttoX SMmim tnclongena L. varieties purple long and 

white bunchy, hybrid vigour has been obtained in the spread of plant, number of 
branches aiul number and weight of fruits. 

2. The chister or bunchy inflorescence of 6\ melongena L. var white bunchy 
parent is dominant over stditary of S. melongena L. var. purple long. The purple flower 
of the. latter is dominant over white flower of the former. Both show monofactorial 
segregation in the F| generation. 

3. The purple fruit of the melongena L. var. purple long is dominant over 
white fruit of anotucr variety whits bunchy. The Fg segregation revealed another fruit 
colour green. The ratio is 9 purple : 6 green ; 1 white. This has been explained 
as due to interaction between two dominant factors affecting the same character and 
is termed 'polymerisin’. 
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